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ROYAL HIGHNESS 


PRINCE WILLIAM HENRY, 


8 1 R, 


OUR e Ambition of becoming 
early acquainted with Nautical Know- 
ledge, induced me to place under your Royal 
Protection, this Edition of Practical Navi- 
gation ; containing in a ſmall Compaſs, the 
Eſſentials of every uſeful Diſcovery and Im- 
provement hitherto made. 


The favourable Reception of my former 
Attempts, not only in the Navy, but alſo 
in our Univerſities and Schools, encouraged 
me to publiſh this new and much improved 
Edition of my Work, under the Patronage 
of a Prince, who, diſdaining the Dangers of 
the Sea, and ſofter Amuſements of Life, 
has ſo nobly embarked in Defence of his 
Country, and whoſe beneficent and gene- 
rous Diſpoſition renders him dear to every 
Seaman. 
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That your Royal Highneſs may long live, 


not only to be an Ornament, but a Defence 
to this Nation; and that your noble Actions 
may be handed down to the lateſt Poſterity, 
is a Hope ſincerely entertained by 


Your Royal Highneſs 
| moſt obedient 


and dutiful Servant, 


JOHN HAMILTON MOORE. 
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7 SHALL not amuſe the Reader with any pom- 


pous Eulogium on the Merits of this Performance, 


or endeavour, as is cuſtomary, to anticipate the pub- 
lic Favour by a Recital of Excellencies, which in 
the Opinion of ſome may be of a diſputable Nature: 


This much I may venture to fay, the adding 
one to the Number of Treatiſes already extant will 


not appear ſuperfluous, when we conſider the Import- 


ance of the Subject, and the many recent Diſcove- 
ries and Improvements made in this valuable Art, 
which render many of the former Treatiſes in 2 


Manner obſolete. It muſt, therefore, be judged ab- 


ſolutely neceſſary to inſtruct the induſtrious Mariner 
in thoſe intereſting Particulars ſo conducive to his 
Advantage. On this Principle the following Publi- 
cation makes its Appearance, containing, in a 
ſmall Compaſs, the Eſſentials of every Thing hi- 
therto compoſed upon the Subject, laid down in 
ſuch a Manner as to render it not only a complete 
Companion for Seamen, but alſo a ſhort and com- 


prehenſive Method for thoſe whoſe Province it is to 


inſtruct others; for want of ſuch, Teachers often 


have been obliged to take Part ſrom one Book, and Part 


from another, not having had any regular Plan to go 
by. . 


It 
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neral Uſe at Sea. 
conciſe, eſpecially in the practical Part, as to de- 


ol PREFACE. 


It muſt be allowed, that many Books already pub- 
liſhed upon Navigation have their particular Merits ; 
but ſome of them are ſo voluminous, that they either 
bewilder, or are beyond the Capacity of the greater 
Number of Learners, and moſt of them unfit for ge- 
Others, on the contrary, are ſo 


prive them of that Knowledge which is abſolutely 
requiſite in keeping a Ship's Way. My Care, 
therefore, has been to avoid an unneceſſary Pro- 
lixity, and an abſtruſe Brevity ; and to lead the Pu- 


! pil gradually on, without Embarraſſment or Per- 


plexity. How far it will anſwer the End intended, 


will, in ſome Meafure, be obvious to any judicious 


Mariner, by taking a ſhort View of the Plan pur- 


ſued. 


In the Geometrical Parts are given only thoſe Pro- 
blems which are abſolutely neceſſary in the Art, in 
the moſt familiar Manner. 


Trigonometry, being the Foundation of Plane 


and Mercator's Sailing, is treated of at ſufficient 


Length; in which is ſhewn how to lay down the ſe- 


_ veral Lines upon the Plane Scale, and its Uſe, with 


that of Guater's Scale, and the Logarithms.—The 
Axioms are here rendered very plain; and though 


they are generally received as known Truths, yet 


their Demonſtrations are ſet down at the Bottom of 
the Page by way of Notes; and all the Caſes in 


Rizht-angled Trigonometry worked by making each 


Side Radius and Gunter's Scale. 


As an Introduction to Navigation, it was thought 


proper to give a ſhort Deſcription of the Solar Syſ- 
tem, wherein the Earth is conſidered as a Planet 


moving round the Sun, the real and imaginary 


Lines on which are particularly defined. 


Then follows Plane Sailing, wherein the Earth 
is ſuppoſed an extended Plane, and the leveral Caſes 8 


"are 
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are worked by Geometry, Trigonometry, Gunter's 

Scale, and Inſpection, that the Learner may be able 
to prove his Work ſeveral Ways ; and for his Exer- 
ciſe therein, are added fix Queſtions, and two in 
Traverſe Sailing. 

Plane Sailing being founded upon the falſe No- 
tion of the Earths being a Plane, is therefore in- 
ſufficient for aſcertaining the Ship's true Place 
hence ariſes the Neceſſity of working by Middle 
Latitude, or Mercator's Sailing, they being founded 
upon the true Notion of the Earth's being a Sphere 
or Globe; by which Means the Ship's Place is de- 
termined with Eaſe and Accuracy; in which is 
_ comprized the Conſtruction and Uſe of Mercator's 
6 
"Ws Application of S Trigonometry | 

to the Solution of the ſeveral Cafes of Oblique and 
Current Sailing, is treated in as conciſe and intelli- 8 

ent a Manner as poſlible. 

The Application of what has been already treated 
of, to the grand Purpoſe of keeping a Ship's Reck- 
aning, comes next to be explained; preparatory to 
which it was thought proper to begin with a ſhort 
Diſſertation upon Winds and Tides, and to find tne 

Time of the Moon's Age, and Time of High Water, 
which is here done by a Method more accurate than 

is generally to be met with. The Uſe of Hadley s 
Quadrant comes next, and how to find the Lati- 
tude by the Meridian Altitude of the Sun or Star, 
and the Variation of the Compaſs by an Ampli- 
tude, Azimuth, and equal Altitudes of the Sun, 
rendered plain to any common Capacity; and then 
a Deſcription of the Log and Log-line, and how to 
correct the Diſtance given by them when fauity. - 

The 
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The Pupil is next led into the Rules for keeping a 
* at Sea; wherein are exhibited the Method of 
allowing for Variation, Lee-way, Heave of the Sea, 
Setting of the Current, &c. and to correct the Dead 
Reckoning by an Obſervation in all Caſes, not only 

from the Ship's Run in one Day, but many; and be- 
ing duly attended to may be the Means of preventing 

the fatal Accidents which ſo frequently befal thoſe 
Seamen who depend ſo much upon their own Self- 
ſufficiency. For it muſt be allowed, that any 
Obſervation or Correction made to help the Judg- 
ment, muſt be preferable to a Gueſs, which but 
too many of them depend upon, though the Lives 
and Fortunes of ſo many are committed to their 
Charge. LY Fn 

It was thought proper firſt to ſhew how to work 
feveral Days Work independent of each other, and 
then a regular Journal from London to Madeira, and 
back again to England ; wherein are exemplified the 

foregoing Rules for Variation, Lying-to, Lee-way, 
Kc. with moſt of the Occurences that commonly 
Happen at Sea, or in Harbour, and the Ship's Way 
pricked off on Mercator's Chart. 
The Keeping a Sea Journal being fully treated of, 
as being neceſſary for rendering the young Navigator 
expert, which a Number of dry Problems could 
never do, then 1s given the Subſtance of that Exa- 
mination which every Candidate for a Commiſſion, 
either in the Navy or Eaſt-India Service, muſt ne- 
ceſſarily paſs through, previous to his Appointment, 
reſpecting the Management of a Ship, from her firſt 
coming out of Dock to her clearing the Lande con- 

taining the Methods of mooring, unmoori::,, and 
working a Ship in all difficult Caſes, either in a 
Storm on a Lee-ſhore, or going into or out off Har- 

bour 
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bour. Theſe Inſtructions being duly attended to, 
when at Sea, will be the Means of improving a 
Youth more in one Voyage than he otherwiſe would 
in two. To theſe are added Directions for ſailing up 
the Engliſh Channel, ſhewing the Dangers, and the 
beſt Marks to avoid them. The Managing and Ex- 
erciſe of the great Guns, the Manner of forming the 
Line of Battle, and of an Engagement at Sea, 
The next Thing judged necefſary is the ſurveying 
of Sea Coaſts and Harbours, either by ſailing along 
them, or by Obſervations made on Shore; and how 
to meaſure acceſſible and inacceſſible Heights and 
Diſtances, which are here laid down in a plain Man— 
ner, with an Explanation of the Sea Terms. 
The foregoing Articles being well underſtood, 
might be thought ſufficient to complete the Navi- 
gator ; but fince there have been lately found Me- 
thods of aſcertaining the Ship's Place by celeſtial] Ob- 
| fervation, when the Meridian Altitude of the Sun or 
Star cannot be obtained; it therefore behoves every 
Seaman to make himſelf acquainted with lo uſeful a 
Diſcovery. 
The firſt is the finding the Latitude, by taking 
two Altitudes of the Sun when near the Meridian; 4 
In perfor ming which, Care has been here taken to 
omit nothing that might facilitate the Operations in 
this uſeful Problem; 5 "and how to find the Latitude 
by the Planets. 
The Latitude being found, there is only wanted 
the true Longitude for determining the Ship's Place: 
For notwithſtanding the Rules for finding the Lon- 
gitude, by having the true Latitude, are the moſt 
rational that could be given; yet, as they in ſome 
Meaſure depend upon the Ship's Run, they muſt 
conſequently be liable to Errors; and therefore the 
Mariner may well be defirous of ſome other Method 
that ns be 8 0 upon with more Certainty. 
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The aſcertaining the Longitude by celeſtial Obſer- 


vation fo long deſired, and now by the Accuracy of 
Mayer's Lunar Tables, the Excellence of Hadley's 
Quadrant, and the Induſtry of Dr. Maſkelyne and 
others, is rendered practical, and without any great 
Trouble, may be conſidered as one of the greateſt = 
Improvements Navigation has ever received. 

The Rules here laid down for performing this im- 
portaat Operation are the molt fimple that could be 
given, and are illuſtrated by a luflicient Number of 
Examples. 
As corre Tables, which this Book abounds with 

more than any other of the Kind, are of the greateſt 
Importance; beſides the Care taken in correcting the 
Preſs, they have been further examined and compar- 
ed with feveral different Copies of the fame Kind, by 
which Means many Errors in the Tables of Differ- 
ence of Latitude and Departure have been corrected. 
with ſuch Care, that they may be depended on, and 
the other Tables are as correct as any extant. 

By deſire of ſeveral Officers belonging to the Royal 
Navy, I have added to this Edition, a Table of the 
Semi-diurnal, and Semi-nocturnal Arches, ſhewing 
the Time of the Sun, Moon, and Star's ſetting, when 
they have North Declination, and the Time of their 
rifing when they have South Declination, and how | 
to find the Latitude by the Planets, their Declina- 
tion and Time of paſſing over the Meridian being 
known by the Nautical Almanac. 

In the Execution of this Work Care has been taken 
to keep in View not only the Mariner at Sea, but 
alſo the Teacher in his School; and the beſt nautical 
Writers, as well as the Obſervations and Remarks of 
ſeveral able Mariner's have been conſulted. The ſe- 
veral Parts of this Work have been handled more or 

les 
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leſs fully according to their apparent practical Im- 
portance; and it is hoped nothing is omitted that is 
material either to the Teacher or actual Practitioner. 
Long and tedious Demonſtrations have been care- 
: fully avoided, as being of little Uſe in the Practice of 
Navigation, and inconſiſtent with the Plan; but 
thoſe who are curious may find them in Robertſon, 
and ſome other Books, which abound with them. 
Notwithſtanding the favourable Reception my 
Fifth Edition has met with from the Public, and 
its rapid Sale, yet on Account of its being now read 
in our Univerſities and Schools, as well as in the 
Navy and Merchants Service, I have been induced to 
reviſe and corre the Whole, and with great Labour 
and Expence have added a new Table of the Lati- 
tude and Long! tnde of Places, the moſt correct now 
extant, with many other intereſting Articles, and 
made ſuch other Alterations, Amendments and Ad- 
ditions, às render this almoſt an entire new Work. 
Having thus given ſome Account of the Plan 
which is intented to facilitate the Improvement of 
Youth in nautical Knowledge, and be an uſeful 
Companion for Seamen z how far I have ſucceeded 
in the Attempt is left to the candid judgment of the 
Public to determine; thus far I can ſay, that I have 
ſaved Seamen the Expence of buying teveral Books, 
formerly impoſed on them, as this Book, with the 
Nautical Almanack are ſufficient. 
Nor g. All the Calculations for finding the Lon- 
gitude are made for the Year 1786, 
Thoſe who teach by this Book, would do well to 
provide themſelves in Time a Nautical Almanack for 
he e above Year. | 
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T H E 
PRACTICAL NAVIGATOR, 


AN D 


SEAMAN's NEW DAILY ASSISTANT. 


GO TOMETARY. 
DEFINITIONS. 


\ E O M ETRY is that Science by which we compare ſuch 
Quantities together as have Extenſion, i. e. Lines, Superficies, 
and Solids, whoſe original | is from a Point, 


A Point hath no Parts; that is, a Geometrical Point is A 


not any Quantity, but only an aſſignable Place in a Quan- 
denoted by a Point, as at A. 


Such a Place may be conceived fo infinitely ſmall, as to be void 
© of Length, Breadth, and Thickneſs ; and therefore a Point may 
© be ſaid to have no Parts. 


5 5 
A Right Line is the neareſt Diſtance between two 


Points, * limit its Length, as A B. A— 5 — 8 
III. 
Circular Lines are thoſe which lie bending between two Points. 
* 


Parallel Lines are thoſe that are 8 Aan isn 
all their Parts, which being infinitely extended on 6 
lame Plane, will never meet. 


— 


——— 


5 V. Lines 


2 . 
V. 

Lines not parallel, but inclining towards each 
other, whether they are right Lines or circular, 
will, if they are extended, meet, and make an A 
Angle; the Point where they meet is called 
the Angular Point, as at A; and according as 
ſuch Lines ſtand nearer or farther off each other, 


the Angle is ſaid to be greater or leſs, whether 
the Lines that include the Angle be long or ſhort. 


All Angles included between Right Lines, are called R ight-lined 
Angles, and fall under theſe three Denominations; via. A — 
Angle, an Obtuſe Angle, and an Acute Angle. 


VI. D 
A Right Angle is that which is included between | 


two Lines that meet cach other perpendicular, as DU 
meets AB. | | 


c 


VII. 
An Obeuſe pop is that which is 
greater than a Right Angle, ſuch as 


the Angle included between the Lines 
A C and C B. 


VIII. 
An Acute Angle is that which is leſs than 
a Right Angle, tuch as the Angle included 
between the Lines CB and C D; theſe An- 0 
gles are called — Angles. 


IX. 
A Circle is a perfe® round igen ; the 
Point C, in the Middle is the Centre, and 


is bounded by a round Line called its Cir- 
cumference, or Periphery. 


A Right Line, drawn from the Centre 
to the Circumference, is called the Radius, 
or it is the Diſtance taken in the Compaſſes 
to deſcribe a Circle, as AC. 


GEOMET KY. 3 


© Norte. The Radius, generally uſed in deſcribing Circles, is 
60 (taken from the Line of Chords) the Circumſerence of which 
will contain 360*, the Number of equa] Parts or 124 that all 
Circles are ſuppoſed to be divided into; and each of theſe Degrees 
are divided into bo equal Parts, called Minutes, &c, 

© All Angles are meaſured by an Arch of this Circle, deſcribed 
© upon the Angular Point as a Centre, with the Chord of 60“, as 
© above, and the Angle is ſaid to be greater or leſs, according to the 
< Number of Degrees contained between the Legs ; but the Sides or 
| © Legs are meaſuted by a Scale of equal Part.. 5 
The Diameter is twice its Radius, joined into one Right Line 
drawn through the Centre which divides the Circle into two equal 


 & e 


. HIT | 
Parts called Semi-circles. | 


A Quadrant is Half a Semi-circle. 8 | w 
A Chord Line is a Right Line that cuts the Circle into two un- 
equal Parts called Segments. _ 
A Ser is a Figure included between two Radius's, and is leſs 
than a Jvadrant- 3 N 
41! P!a.n Triangles ate Figures comprehended under three Right 
Lines, are diſtinguiſhed into three Sorts ; viz. A Right-angled 
Tria gie, an Obtuſe-angled Triangle, and an Acute-angled Tri- 
angle, „%%% 
1 5 ” | 
A Right-angled Triangle is that which hath one 2E 
of its Legs perpendicular to the cther, and is equal | 
to a Quadrant or 9oꝰ; as B A C; the longeſt 
Side of which is called the Hypothenuſe, as B C, 
and the other two Sides ate called Legs, 


. 


An Obtuſe-angled Triangle is that which 
hath one of its Angles greater than a Right 
Angle, as E DF. 5 | 


XII. 
An Acute- angled Triangle is that which 


hath all its Angles leſs than a Right Angle, 


iw OWE TRY. 


X111. 
The Three Angles of every Triangle are equal to a Semi- circle, 
or 180® ; the two Acute Angles of every Right-avgled Triangle are 
equal to 90 


= XIV. 
Sides or Angles given, are marked with a 3 but, when re- 
quired, with a Cypher. 


* 
XV. 
Degrees are always marked with a . over * ( 0 and Mi- 
nutes with a Daſh. (') - 


XVI. 
Three 1 FI an 1 the Middle one ſhews the An- 
gular Point, and the other two the Sides that inc loſe it. 


XVII. 


= after any Number ſignifies 1 Degrees Tt thus { 2 


25d is 25 Degrees, and 25m is 25 Minutes. 


An An bo 
1 « 
Multiplication 
I Equal to 
Dwinon 


Leſs 
Triangle 


| 
| 
2 for | Sine 


es at. — — . OK # 
* 4 «& - : F 
1233 5 „ 
* N ; 


WO 


\ Sine Complement or Co-fine 

Tangent 
Tangent Complement or Co-Tangent 
Secant 


| Secant Compiement or Co- Secant | 


* 2, 


j Complement Arithmetic 
is to, or to the 
{ 10 18 83 thus, 3. 433.3: ..6 
That is, as 2 is to 4, ſo is 3 to 6 


GEO M E- 


— 
on 
— 


GEOMETRICAL PROBLEMS. 


P R 0 B L E NM J. 
To draw a Line farallel to a given Line A B, at any given D ſane, as C. 


FAKE with a pair of Compaſles the 
Z neareſt Diſtance between the given 
Point C and the Line AB. 

With that Diſtance and one Foot of the Compaiies any where in 
the Line AB, draw {on that Side were the point C lieth) the Arch 
D, from the Point C draw a Line to touch the Arch D, and it is 
done; for the Line C Di is parallel to the Line A B, as was required. 


PROBLEM IT. 


75 ** or divide a given . into two equal How. 


With any Diſtance (greater than Ws "YC 
Half the given Line A B) and one Foot a 
of the Compaſſes on A, deſcribe the & 

Arch CD; with the ſame Diſtance „ 
and one Foot on B, croſs the former A—— 5 B 
Arch in C and D; by C and D draw e : 

a Line, and that will. cut AB in E the 1 j 
Middle, as was required. N 4 

-*W 


PROBLEM III. 


255 erect a Perpendicular at the End of a * Line as A 8 


With any Diſtance, as from A to C in B. 
your Compaſſes, and one Foot in C de- 
ſcribe a Circle, ſo that it may juſt touch 7 1 
the End of the given Line in A, from *\C 

\ 


„ 


where that cuts the Line at G, and through 
C draw a Line to cut the Circle in B, from : 1 
B draw the Line A B, which . 
* required, 


6 GEOMETRICAL PROBLEMS. 


Or, with any convenient Diſtance in your 
Compaſſes deſcribe an Arch, as F B, ſetoff a 
the ſame Diſtance from B to E, with one E. 
Foot in E deſcribe an Arch, and with the F.. 
Gme Diſtance, and one Foot in F, deſcribe / | Y\ _ __ 
an Arch te cut the former Arch in C, from NW til 
C to A draw a Line, and it is done. - 


FRODL TM iv. 


Frem & Point as at C, to let fall a Perpendicular on the Line A B. 


With one Foot in C deſcribe an Arch to cut C 
the gien Line in AB, with one Foot in B de:. 
ſoribe an Arch; and with the ſame Radius, and 8 | 3 
one Foot in A, deſcribe an Arch to cut the = B 
former in D, and from D to C draw a Line, 5 90 
and it is done; for Ce is Perpendicular to AB, * 
as was required, —— 


PR O LEM V. 
To make Plane-Angles. 


At A in the Line A B, to make a Right CI 
Angle, erect the Perpendicular A C, and 7" 

it is done; for the Angle BAC is a Right 

Angle containing go Degrees, 


To mate an Angie equa! ts any given Number of Degrees. 


Draw the Line A B, and take always a Chord 
ef 60* from the Scale in your Compaſſes, and 
with one Foot in A deſcribe the Arch D E to 
cut the Line A B in D; take any Number of 
Degrees, ſuppoſe 42" 30“, from the Line of 
Chords, and lay it upon the Arch from D to A D 8 
E; by A and E draw the Line A E C, and it is done; for the An- 

gde BAC is an Acute Angle containing 425 30 


70 


GEOMETRICAL PROBLEMS. 7 
To make an Obeuſe Angle equal to 102" 200. 


Draw the Line B C, and upon B ane an 
Arch as before, with a Chord of 605 to cut BC 
in E, on that Arch ſet off E G equal to go", from 
G ſet off 12 20 towards F : by B and F draw the 
Line B F D, and it is done; for the Angle CBD 


is an Obtuſe Angle contajning I02" 20' as was te- 
quired. 


In like Manner an Angle may be made, which ſhall contain any 
Number of Degrees _—_— 


PROBLEM VI. 


The Angles and Hypethenuſe of a Riobt- Angled 7. . given to find. 
| either of the Legs. 


Gio the e 121 Leagues, the Angle oppoſite to the 
Baſe 540 30“, and conſequently the other Angle 35 30' ; the Baſe 
and Perpendicular are required, 
Draw the Lines CB and at 
C make an Angle equal to 35? 
30, by drawing the Line CA, 
take 121 Leagues! in your Com- 
paſſes (from any convenient 
Scale of equal Parts) and ſet by 
that off from C to A. from A — 

let fall the Perpendicular AB, C 
to cut the Line CB, and it ies 
done, for AB being meaſured 


on 5 ſame . will be 70. 25 Leagues, and C B 98. 5 _ was re- 
quirec | e 


Wa 


The Angles and_ one Leg » 11 
Jp 


Fad a Ri; obt- Angled Triangle being given, to 
na the 


— and other Leg. 


The Angle A CB 330 15, the Leg B C 274 Miles, given to find 
the Hypothenuſe and the other Leg A B. Al x 2 2 


Draw . 


8 GEOMETRICAL PROBLEMS. 


Draw the Baſe B C equal to 
274, upon B erect the Perpendi- 
cular BA; from C drew the Line 
CA, making an Angle with BC 
of 33 15“ to cut the Line B A in 

A, and it is done; for A C be- 
ing meaſured on the ſame Scalc 
that B C was, will be 327.6. 
Miles, and B A 179. 6 Miles, as 
was required. 


P R O B L E M VI. 
The Hypathenu ſe and e one Leg given, to find the Angles and other Leg. 


The is 7 B bo, the Hypothenuſe 150, given to find the Angles 


Draw the Baſe B C, upon A 
B erect the Perpendicular 7 
A, upon which ſet off 69, 
rake 150 in your Compaſſes, 
and with one Foot on A, lay 
the other on the Baſe, as at 
C, from C to A draw a Line, 5 I. 
and it is done; for the Angle [2.23 — 
BCA being es red by A F T 
Chord of 60? will be 279 23, which being ſubtracted from 90⁰ leaves 
e Angle A 622 37“ and the Leg B C 133, as was OW 


= 


PROBLEM IX. 


The Legs given to find the Angles and Reken. 


The Leg A B 980, B C 690, given to find the Angle B A C or 
A CB, and the — AC. = 


.GEOMETRICAL PROBLEMS. 9 


JE 
Draw the Baſe B C, on B ere& 
the Perpendicular A B, make B C 
equal to 690, and B A g80; from 
A to C draw a Line, and it is done; ; 
for the Angle being meaſured, as be- 
fore, will be found as in the Fi igure, 


and the Hypothenuſe 1198, as was 
required, 


PROBLEM: * 


| Two Angles and one Sid: of an Oblique- ks T. riangle, given to yu 
either of the other Legs. 


The Angle BDC 101? 255 and C B D 44? 5 42), and the Leg 
B C 76 given to find the Sides C D and BD. 
Draw the Line B C equal to 76, 
on B deſcribe an Arch, and make 
the Angle CBD 44 42“, add the 
Angles B and D together, that 
Sum ſubtracted from18$02 (the Sum 
of the Three Angles of every Tri 
angle) leaves the Angle C 33” 53; — 
T C deſcribe an Arch, and — the Angle B C D equal to 33 


: $ drawing C D, and it is done; for the Side B D will be 43. 2. 
83 C 54:5, which was required, 


PR O B L. E M Xl. 


Two Sides and an Angle oppoſite to one of them, given ta find the aller 
eppeſite Angle and the third Side. 


The Side B C 106, B D 65 Miles, and the We © 2x? 49, 
given to find the Angle D and Side C D. 


Draw the Line B & equal to 106, at 
C make an Angle of 31* 40“ by draw- 
ing C D, take bs i in your Compaſſes, 
and with one Foot in B, lay the other 
upon the Line CD, in D; draw the | 


B 


DC 144: 8, as Was required, 


with one Foot in C deſcribe an Arch 5g 3 
as at D, then take B D 85 in your 1 
| Compaſſes, and with one Foot in B 3 


10 GEOMETRICAL PROBLEMS. 


Line B D, and it is done; for the Angle D will be 120* 43˙, the 
Angle B 279 28/, and the Side D — 56.9, as was required. 


1 M XII. 


Two 8 ides and their contained Angles, given to find either of the other 
| Angles, and the third Side. | 


The Side B C 109, BD 76 Leagues, and Angle C B D 101 Im 
given to find the Angle B D C, or B C D, and Side CD. 

Draw the Line B C 109. and 
B D, ſo as to make an Angle D 
with 'BCof 101'30' which make 
equal to 76 ; join BU with a \....... 
Right Line, and it is done; for 
the Angle D, being meafured dy 
the Chord of 60* „wil! be 47 327 
Angle C 305 58“, and the Side 


PROBLEM Xn. 
The Three Sides gi ven to find the Angles. 


The Sides B C 105, BD 85, and CD 50 Miles, given to find 
the Angles BDC, BCD, or CBD, 

Draw the Line B C equal to 105, 
take C D 50 in your Compaſſes, and 


cut the former Arch in D, join B D g—— 


— 


and D C, and it is done; for the Angle B, "hain meaſured, will 


be found 28%, Angle C 573 7/, which being added rogerher, is 


81 115 thei: Sum ſubtracted from 180, leaves Angle D 98* 4 40 a as 
was requirec, 


PLANE 


* 


( 1 ) 
PLANE TRIGONOMETRY, 


OR THE 
DOCTRINE of PLANE TRIANGLES, 


Te the Menſuration of T angles, by comparing the 

Sides and Angles together by known Analogies ; whereby 
Three Things being given, a Fourth may be found on Condition 
that one of them be a Side ; in which, Right Lines are applied to 
the Arches of a Circle. that the Proportion they bear to the Sides of 
a Plane Triangle, may be found. 


The Right Lines W to a a Circle are Chords, sines Tangents, 
and Secants. 


4 

A Chord or Subſtance of an Arch, is a Right Line that 2 
a Circle into two une- 
qual Parts, and is 


Chord to them hoid, 
W . 871 
A Right 8 Sine of an 3 . 


Arch, is a Line drawn 
| G.Sine 


from one End or Ter- 
mination of an Arch 
perpendicular to the 
Radius; or it is Half 
the Chord of twice the 
Arch; ſc that RS is 
the Sine of the Arch 
S A, and of the Arch 
SD, the Sum of which 
Arches make 180)?, or 
a Semicircle. 


III. | 

The verſed Sine is 
that Part of the Dia- 
meter contained be- 
tween the Right Sine 


and the Arch; wherefore RA is the verſed Sine of the Arch S A, 
and R D, the 3 Sine of the Arch 8 D. 


. 
The NAIR of an Arch, is a Right Line daun rpendicular! 
from one End of the Diameter, as 105 . 7 


1 „ 


+ 1 — — 2 — 


of Arches are reciprocally proportional. 


12 PLANE TRIGONOMETRY. 


. 


I ᷑̃ be Secant of an Arch is a Right Line drawn from the Centre 
through the Circumference, by which the Tangent is terminated 


wherefore C T is the Secant of the Arches S A and SD. 


VI. 


The Sine Tangent, &c. of the Complement of any Arch is called 


the Co fine, Co- Tangent, &c. of the Arch; Thus, H 5 is the Co- 
Sine and B G the Co- Tangent tothe Arch AS, | 


Note. Sines, Tangents, and Secants, are ſaid to be ſo many De- 
grees as the Arch contains Parts of 360 Degrees; ſo that the Radius 


being the Sine of a Quadrant or a Fourth Part of the Circumference, 


contains go Degrees: Thus the Radius is always equal to the Sine 
of 90 Degrees. I ee aaa wh 


| From. theſe Definitions it follows, that the Chord of any Arch, 
and its Supplement to a Circle, is repreſented by the ſame Line; 
| Wherefore if the Chord of an Arch leſs than a Semicircle be given, 
the Chord of an Arch as much above a Semicircle as the other is de- 


ficient, is alſo given. From Definitions 2d, 4th, and 5th, it fol- 
lows, that any Arch and its Complement to a Semicircle have one 
Right Sine, Tangent, and Secant, common to them both. Where. 


fore the Right Sine Tangent, and Secant of an Arch leſs than a 
Quadrant, is the ſame with the Right Sine, Tangent, and Secant 


of an Arch as much exceeding a Quadrant as the former is defective, 


and from Definition the 3d, it follows, that the verſed Sine of an 


Arch greater than a Quadrant, is greater than the Radius ; but the 


verſed Sine of an Arch leſs than a Quadrant, is leſs than the Radius; 


and that the Sum and Difference of the Radius and Co-fine of any 


Arch, ſhail be the verſed Sine of that Arch and its Supplement to 
a Semicircle; for DC + CR=D R the verſed Sine of the Arch 
DS; and AC—CR, is the verſed Sine of the Arch AS 


By comparing the ſimilar Triangles C R S, and C B G, it ap- 
pears, that the Co-fine of an Arch is to the Right Sine, as the Ra- 


dius is to the Tangent of the ſame Arch, and the contrary ; for 


CRinS4n AC: Ci. | 5 
And, that the Co- ſine of an Arch, is to the Radius, as the Ra- 
dius is to the Secant of the tame Arch, and the contrary, for RC: 
> BE & "22 "WB 7 SO OTE | 

Hence the Radius is a mean Proportional between the Co-Sine and. 
the Secant of the ſame Arch ; wherefore, the Co-Sines and Secants 


That 


N 0 
— — V—w— ; an. 1 
# . 6 N * 5 2 -* 6 * 


and Co- Tangent of an Arch; wherefore the bo ap of Arches 


on the Plane Scale. 
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That the Right Sine of an Arch, is to the Radius, as to the Tan- 
gent of the ſame Arch, is to its Secant, and the contrary; for RS: 
J ͤο̃öm = 

And the Tangent of an Arch, is to the Radius, as the Radius is 


to the Co- Tangent of the ſame Arch, and the contrary; for T A: 


AC:CB:BG.- 


Hence the Radius is a mean Proportional between the Tangent 


and their Co-1 angents are reciprocally proportional, 
That the Tangent of an Arch is to the Secant of the ſame Arch 
as the Radius is to the Secant of its Comple ment, and the contrary; 


AT: TC: CB:CO.- 


The Chords, Sines, Tangents, and Secants, or verſed Sines of 
_ Arches, are in Proportion to each other, as the Radii of thoſe - 

ircles. . | 5 3 

By viewing the Figure, it will appear, that if the longeſt Side of 


the riangle CR S be made the Radius of a Circle, the other Sides 
will be Sines of the Angles oppoſite to them; but if one of the Sides 


containing the Right Angle be made Radius, the other will be the 


Tangent of the Angle oppoſite to it, and the Hypothenuſe, or longeft 
Side, the Secant of the ſame Angle. „ | 


Having explained the Properties of a Right-angled Triangle at 
ſome Length, it being the Foundation of Plane and Mercator's Sail- 


ing; we ſhall now proceed to ſhew how to determine the ſeveral 


Lengths of the Sines, Tangents, and Secants belonging to the ſe- 


veral Arches, anſwering to every Degree and Minute of the Qua- 


drant, in Parts of the Radius firſt given, and how to lay them down 


FUNDAMENTAL PROJECTION 
OF THE LINES OF 
Sines, Tangents and Secants, on the Plane Scale. 


iſt, W I'TH the Radius you intend for your Scale deſcribe a 
Semicircle ADB C, and upon the Centre C raiſe the 
"Perpendicular C D, (which will divide the Semi - into two 
Quadrants, A D, BD) continue CD directly t 4 upon B 
raiſe the Perpendicular B T, then draw the Rig: Lines BD and 
A D. 

A2 dly. Divide the . BD into 9 equal Parts, then will each 
of theſe be 10 Degrees. Again, you may ſubdivide each of theſe 
Parts into ſingle 93 And theſe again, if your Radius will 
admit of it, into Minutes, or ſome Aliquot Parts of a Degree greater 
than Minutes. 

3dly. Set one Foot of the Compaſſes in B, and transfer each of 
the Diviſions in the Quadrant B D to the Right Line B D; then 
is BD a Line of Chords. 

Athly. From the Points 10, 20, 30, &c. in the Quadrant B D, 
draw Right Lines parallel to C D till they cut the Radius CB; 
then is the Line C B divided into a Line of Sines, which muſt be 
numbered from C towards B. 

sthly. If the ſame Line of Right Sines be numbered from B to- 
wards C, it will become a Line of verſed Sines ; ; which may be con- 
tinued to 280, if the ſame Diviſions be transferred on the other 
Side the Centre C. | 

bthly. From the Centre C through the ſeveral Diviſions in the 
Quadrant B D, draw Right Lines till they cut the Tangent B 15 
ſo will the Line B T become a Line of Tangents. 

7thly. Setting one Foot of the Compaſles in C, extend the other 
to the ſeveral Diviſions, 10, 20, 30, &c, in the Tangent Line BT, 
and transfer theſe Extents ſeverally into the Right Line C8, then 
will the Line C S be a Line of Secants. 

Zchly. Right Lines drawn from A to the ſeveral Divifions, 10, 
20, 30, &c. in the Quadrant B D, will divide the Radius CD into 
a Line of Semitangents. 

gthly. Divide the Quadrant A D into 8 equal Parts, and from A 
transfer theſe Diviſions ſeverally into the Line AD; 3 then i is AD 
a Line of Rhumbs, each Diviſion anſwering to 11915“ upon the 
Line of Chords. The Uſe of this Line is for protracling and mea- 
ſuring 


e 


mib, 


8 


* 


0 4 


— O33 Re —— 2 —— 
7 . 20 — 
_ . * 1 


„ b ' * 
3 ha 
r — — — . ̃« UU.Nwp x ·¶· — 


* n — 2 —— — mo 7 — 


The FunDaMENTAL PROJECTION, &c. 15 


ſuring of Angles according to the common Diviſions of the Mariner's | 
Compaſs. If the Radius A C be divided into 100 or 1000, &c. 


equal Parts, and the Lengths of the ſeveral Sines, Tangents, and 
Secants, correſponding to the ſeveral Arches of the Quadrant, be 
meaſured thereby, and theſe Numbers be ſet down in a Table, each 
in its proper Column, you will by this Means have a Triangular 


Canon of Numbers, by which the ſeveral Cafes in Trigonometry 


may be reſolved. The Right Lines graduated as above, being 


9 ſeverally upon a Ruler, form the Inſtrument called the 
lane Scale; by which the Sines and Angles of all Triangles may 
be meaſured, All Right Lines (as the Sides of Plane Triangles, &c. 


when they are conſidered ſimply as ſuch, without having any Rela- 
tion to a Circle) are meaſured by Scales of equal Parts ; one of which 
is ſubdivided equally into 10, and this ſerves as a common Diviſion 
to all the Reſt. In moſt Scales an inch is taken for a common 


Meaſure, to determine their Largeneſs and Number of Parts: what 
an Inch is divided into, is generally ſet at the End of the Scale, as 


in the Scales A, B, and C; the Numbers 10, 20, 30, ſhew that ſo 
many Parts of the Scales A, B, C, are contained in an Inch. By 
any Scale of equal Parts divided as above, any Number leſs than 100 


may be readily taken; but if the Number ſhould conſiſt of Three 


Places of Figures, the Value of the Third Figure can only be gueſſed 


at: wherefore in theſe Caſes, it is better to uſe ſuch a Scale as D, 


called a Diagonal Scale, by which any Number of Three Figures 
may be exactly found. „ 


Having prepared a Ruler of convenient Breadth for your Scale, 


(which may be an Inch more or leſs) Firſt, near the Edges thereof, 
draw Two Right Lines of, cg, parallel to each other; then divide 


one of theſe Lines as af, into equal Parts, according to the Large- 


neſs you intend your Scale; and through each of theſe Diviſions 
draw perpendicular Right Lines as far as the Line cg; next divide 


the Breadth into 10 equal Parts; and through each of theſe Diviſions 
draw Right Lines parallel to the former a f and cg; again, divide 


the Length, a, b, c, d, each into 10 equal Parts; and from the 
Point d to the firſt Diviſion in the Line A B, draw a Right Line; 
then, parallel to that Line, draw Right Lines through all the other 
Diviſions, and the Scale is done. FT :- 


Beſides the Lines already mentioned, there is another on the Plane 


Scale marked ML, which is joined to a Line of Chords; and ſhews 
how many Miles Eaſting cr Weſting make a Degree of Longitude 
in every Latitude; theſe ſeveral Lines are generally put on one Side 
of a Ruler 2 Feet long; and on the other Side are laid down a Scale 
of the Logarithms of the Sines, Tangents, and Numbers, which is 
commonly called Gunter's Scale; and as it is of general Uſe, it re- 
quires a particular Deſcription. | 
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UNTER's Scale, hath ſet upon it theſe Eight Lines fol- 
lowing. 

xt. Sine Rhumbs (marked 8 R) is a Line which contains the 
* Logarithm of the Sine of every Degree, Point, and Quarter Point 
of che Mariner's Compaſs, figured from the Left Hand towards the 
Right, with 1, 2, 3, 4, 5» ©, 7, to 8, where is a Braſs Pin, and 
where it can, it is divided into Halves and Quarters. 

2d. Tangent Rhumbs (marked R) alſo correſponds to the Lo- 
garithm of the Tangent of every Degree of the ſaid Compaſs, and 
is figured 1, 2, 3, 4, at the Centre, where is a Pin, and from thence 
towards the left Hand with 57 ©, 75 it is alſo divided, where it can, 
0m. Hale es and Quarters, 

The Line of Numbers (marked Num.) contains the Log 

* of the Numbers, and is figured thus; near the Left Hand End 
it begins at 1, and tow ards the Right Hand is 2, 3, 4, 5, 6, 7, 8,9; 
then 1 is the Middle, at which is a Braſs Centre Pin, going ſtill on 
2, 3, 4, 5» ©, 7, 8, 9, and 10 at the End, where is another Centre 
Pin : (As this Lins! is generally uſed, it requires a larger Deſcription) 
The firſt 1 may be counted for 1, or 10, or 100, or 1000, and then 
the next 2 is accordingly 2, or 20, or 200, or 2000, &c. Again, 
the firſt 1 may be reckoned for x Tenth, or 1 Hundredth, or 1 
Thouſandth Part, &c. then the next is 2 T enth, 2 Hundredth, or 2 
Thouſandth Parts, & c. lo that if the ficit 1 be eſteemed I, the Mid- 
dle 1 is then 10, and 2 to its Right is 20, 3 is 30, 4 is 40, and 10 
at the End is 100; again, if the Firſt 1 is 10, the next 2 is 20, 3 
is 30, and fo on, making the Middle 1 now 100, the next 2 is 200, 
3 is zoc, 4 is 400, and 10 at the End is now 1000. In like Man- 
ner if the 7 irſt 1 be eſteemed for 1 Tenth Part, the next is 2 Tenth 
Parts, and the Middle 1 is 1, and the next 2 is 2, and 10 at the 


End is now 10. Again, if the Firſt 1 be counted 1 Hundredth Part, 


the next is 2 Hundredth Parts, the Middle 1 is now 10 Hundredth 
Parts cr 1 Tenth Part, and the next 2 is 2 Tenth Parts, and 10 at 
the End is now but one whole Number or Integer, 

As the Figures are increaſed or diminiſhed in their Value, ſo in 
like Manner muſt all the intermediate Strokes or Subdiviſions be 
increaſed or decreaſed ; that is, if the Firſt 1 (at the Left Hand) be 
counted 1, then 2 (on the Right Hand of it) is 2; and each Sub- 
diviſion between them now is 1 Tenth Part, and ſo all the Way 

to the Middle 1, waich now is 10, the next 2 is 20; now the 


= longer 
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longer Strokes between 1 and 2 are to be counted from 1 thus: 11, 


12, (where is a Braſs Pin) then 13, 14, 15, (ſometimes a longer 
Stroke than the reſt) then 16, 17, 18, 19, and 20 at the Figure 23 
and all the ſhorter Strokes between theſe longer te now each to be 


counted for a Tenth Part, from be Middle 1 to the next 2, now 
20, from whence the longer Strokes between the Figures are Units, 
thus 21, 22, 23, &c. to 3, which now is 30, and the ſhorter Strokes 
between them, each now is a Tenth Part of an Integer; from 3 each 


mort Stroke, or litile Diviſion, is 5 Tenth Parts of an Vait, 
Again, if one at the left Hand be 10, the Figure between it and 


the Middle 1 are common Tens ; and the Subdiviſions, between each 


Figure, are Units; and from the Middle 1 to 10 at the End, each 

Figure is ſo many Hundreds; and between theſe Figures each longer 
_ Diviſion is 10, and from the Middle 1 to 2, each leſs Diviſion is 2 

Units; from 2 to the End, each {ſhorter Stroke is 5 Units. 
From this Deſcription it will be eaſy to find the Diviſions repre- 


ſenting a given Number, thus: Suppoſe the Point repreſenting the 


Number 12 was required; take the Diviſion at the Figure 1 in the 


Middle for the Firſt Figure of 12, then for the Second Figure count 
2 Tenths, or longer Strokes, to the Right Hand, and this Laſt is 


the Point repreſenting 12. 


Again, ſuppoſe the Number 22 was required, the Firſt Figure be- 


ing 2, I take the Diviſion to the Figure 2 for it, and for ihe Second 
Figure 2 count 2 tenths onwerds, and that is the Point repreſents 
= | „ „ 

Again, ſuppoſe 1728 was required; for the Firſt Figure 1 I take 


the Middle 1, for the Second Figure 7 count onward as before, and 
that is 1700; then for the 2, the Third Figure count 2 Tenths 


from the aſt, and it repreſents 1720 ; laſtly for the Fourth Figure 


8, eſtimate 8 Tenhts of the next {mall Diviſion, or a little leſs than 


10, this Point laſt found repreſents 1728. 
Required the Point repreſenting the Number 435 ? From the 4 in 

the Second Interval, count towards.5 in the Right, Three of the 

larger Diviſions and one of the ſmaller, and that will be the Diviſion 


Praclice is readily done. 


expreſſing 435 ; and the like of other Numbers, which by a little 


All FraQions found in this Line muſt be Decimals ; and if they 


are not, they mult be reduced into Decimals, which is eaſily done 


by extending the Compaſles from the Numerator to the Denominator, 


that Extent laid upon 1 in the Middle will reach to the Decimal re- 
quired. | Ee | | 

Example, required the Decimal Fraction equal to $? Extend from 
4 to 3, that Extent will reach from 1 in the Middle to ,75 towards 


the Left Hand; the like may be obſerved of any other Vulgar 
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Multiplication is performed on this Line by extending from 1 to 


the Multiplier, that Extent will reach from the Multiplicand to the 


Product. 


SBauppoſe, for Example, it was required to find the Product cf 16 


multiplied by 4: Extend from one to 4, that Extent will reach from 
16 to 64, the Product required. 


Diviſion being the Reverſe of Mulciplicatios, trete extend 
from the Diviſor to 1, that Extent will reach from the Dividend to 
the Quotient. 


Suppoſe 64 is to be divided by 4, extend from 4 to , that Extent 


will reach from 64 to 16, the Quotient. The ſame with any other 
Numbers. 


Proportion, or the Rule of Three, being performed by Multipli- 
cation and Diviſioo, therefore extend from the Firſt Term to the Se- 
cond, that Extent will reach from the Third to the Fourth. | 

Example, If the Diameter of a Circle be 7 Inches, and the Cir- 


_ cumference 22, what is the Circumfcrence of another Cirele the Dia- 


meter of which is 14 Inches ? 


Extend from 7 to 22, that Extent will reach from 74 to 44 the - 
Circumference required. 


In like Manner may any other di be worked of any De- 


Nomination, which makes this Line of general Uſe, particularly in 


meaſuring of Superfices and Solids, which is done by extending from 
I to the 1338 that Extent will reach from the Length to the Su- 


perficial Content. 


Example, ſuppoſe a Plank or Board 15 Inches broad, and 27 Feet 


long, the Content of which is required. 


Extend from 1 to 1 Foot 3 Inches, that Extent will reach from 
27 Feet to 33,75 Feet he Superficial Content; or extend from 12 
_ to 15 Inches, that Extent will reach from 27 Feet to 33,75 

ect 

The Solid Content of any Bale, Box, Cheſt, &c. is found by ex- 
tendin, from 1 to the Breadth, that Extent will reach from the Depth 


to a Fourth Number, and the Extent from 1 to that Fourth Number 
will reach from the Length to the Solid Content. 


Example iſt. What's the Content of a Square Pillar, whoſe 
Length is 21 Feet ꝙ Inches, and Breadtn 1 Foot 3 Inches? | 
The Extent from 1 to 1 „25 will reach from 1,25 to 1,55, the 
Content of 1 Foot in Length; again, the Extent from 1 to 1,56 


will reach from the Length 21,75 to 33.8, the Solid Content i in 
Feet. 


Example 2d. Suppoſe a Square Piece of Timber 1,25 Feet broad, 
„56 deep, and 3b Feet long, be given, to find the Content: Extend 
from 1 to 1,25, that Extent will reach from ,56, to ,7; then extend 
from 1 to „, that Extent will reach from 36 to 25, 2, the Solid 
Content. fa like Manner may the Contents of any Bales, &c, be 
ous, nien divided by 40 will give the 1 onage. 


3d. The 
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34d. The Line of Sines (marked Sins) begins at the Left Hand, 


and Figured thus: 1, 2, 3, &c. to 103 then 20, 30, 40, &c. to . 
ending at the Right Hand, where is a Braſs Centre Pin: Theſe 


all Lines under it) called Degrees. 


4th. The Line of verſed Sines (marked V. S.) begins at the Right 
Hand againſt go, in the Sines, and from thence Figured towards 
the Left Hand, thus : 10, 20, 30, 40, &c. ending at the Left Hand 
End about 169 Degrees; the Subdiviſions are from 10 to 30, each 
are 2 Degrees; from thence to go, (it is 12 Degrees) and from 


thence to the End; it is divided each into 15 Minutes. 


5th. The Line of Tangents (marked T an.) begins at the Left Hand 
as the Sines do; from thence Figured to the, Right Hand, thus: 
1, 2, 3, &c. to 10, and ſoon 20, 30, 40, and 45 at the Right Hand, 


where is a little Braſs Centre Pin, juſt under and even with go in the 


Sines, from thence back again it is Figured 50, 60, 70, 80, &c. to 
89, ending at the Left Hand where it began at 1 Degree. The Sub- 


diviſions ot this Line are the ſame as thoſe of the Sines, 2 
6th. The Line of Meridional Parts (marked MER.) begins at the 


Right Hand, and numbered thus: 10, 20, 30, to the Left Hand, 


where it ends at 87 Degrees. This Line, with the Line of Equal 


Parts (marked E. P.) under it are uſed together, only in Mercator's 


Sailing. The uppermoſt Line contains the Degrees of the Meridian 


or Latitude, in a Mercator's Chart ; and the lower is the Equator, 


and contains the Degrees of Longitude. 


C 2 THE 
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1 OGARITHMS are a ſeries of Numbers, invented by Lord 


Napier, a Scotch Nobleman, by which the Work of Multipli- 
Cation may be performed by Addition; and the Operation of Diviſion 
may be done by Subtraction; for if the Logarithm of the Multipli- 


cand be added to the Logarithm of the Multiplier, that Sum will be 
the Logarithm of the F 


roduCt ; and if from the Logarithm of the 
Dividend you ſubtract the Logarithm of the Diviſor, the Remainder 
Will be the Logarithm of the Quotient. Again, if the Logarithm 


of any Number be divided by 2, the Quotient will be the Logarithm | 


of the Square Root of that Number; or if the Logarithm of any 

Number be divided by 3, the Quotient will be the Logarithm of the 

Cube Root of that Number. „ 
In the firſt Page of the Tables you will find the Logarithm of the 


Numbers from 1 to 120, which are continued to 10.000. To find 
the Logarithm of any Number proceed thus: 1. If the Number be 


leſs than 100, ſuppoſe 45, look for 45 in the Column marked No. 
Oppofite to which is 1.65321, the Logarithm required, Again, ſup- 


| pole the Logarithm 741 is wanted, look tor 741 in the Column mark- 


ed N*, oppoſite to that is 2.86982, the Logarithm ; but if the Num- 
ber conſiſts of more than 3 Places, ſuppoſe 57 38, find the firſt 3 Fi- 


gures 573 in the Column marked N“, and right over and under 8 


ſtands 2.75876; but as the Number is above 3 Places of Figures, 


the Figure or Index muſt be called 8 and then it will ſtand thus, 


3.75870, the Logarithm required. On the contrary, when a Loga- 
rithm is given to find the Number belonging to it, look among the 
Logarithms for the neareſt to it, oppoſite which in the Column of N'. 


will be found the Number requited. Suppoſe, for Example, the Lo- 


garithm 2.75662 was given, I find the neareſt to it in the Table is 
2.75604 ; oppoſite to that is 571, the Number required. Again, 
ſuppoſe the Logarithm 3.74763 was given to find its Number, look- 
ing in the Table I find neareſt thereto under 3, and oppolite to 559, 
now becauſe the Index is 3, I call it 5593, which is the Number re- 
quired ; for when the Number is under 10 the Index is always o; 
fiom 10 to 100 the Index is 1; from 100 to 1000 the Index is 2; 


from 1000 to 10,000 the Index is 3; from 10,000 to 100,C00 the 


Index is 4, &c. 


To find the Logarithm of an Abſolute Number and a Decimal. 
If the Decimal confifts of one Place and the whole Number be un- 


der 100, look for the Whole Number and Decimal as if it was an ab. 


ſolute Number in the Column of Numbers, oppoſite to that will 
be the Logarithm required, obſerving to ſeparate the laſt Figure in 
the 
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the Number for a Decimal, and to call the Index 1 if above 10 and 


under 1000; but if under 10 the Index is o. Required the Loga- 


rithm of 57,5 ? opp-ſite to 575 is 2,75967, calling the Index 1 it 
will be 1.75967, the Logarithm of 57,5. 


Having the Logarithm, the Number is found by the Inverſe of the 


above, as for Examples 


Required the Number anſwering to the Logarithm 2,98798 ? 


Looking in the Table | find that Logatithm under (7) and oppolite 
972, therefore 972,7 is the Number fought, . 

When there are two Places of Decimals, find the Whole Num- 
ber, and the firſt Place of the Decimal in the Column of N'“. as be- 


fore, and the laſt Figure in the Column marked 123 &. 


above, and at the Angle of Meeting will be the Logarithm required. 


Example, Required the Logarithm of 44,49? look for 444, and 


Right over and under 9 is 2.64826, making the Index 1 it will be 


1.64826, the Logarithm of 44,49, having the Logarithm, the Num- 


ber is found as before. | 


Example, Required the Number anſwering to this Logarithm 
©.75450 ? looking in the Table I find that Logarithm under 2, and 
_ oppoſite 568 in the Column of Numbers; now as the Index is (o) 
the 5 only is a whole Number, and 68 ſet before the 2 above wil! 


make the Decimal 682, conſequently the Number is 5,682. 


To find the Logarithm of the Sine, Tangent, or Secant, belonging te any 


Number of Degrees and Ai nutes required, 


If the required Degrees be leſs than 45 ſeek the Degrees on the 


Top, and the Minutes in the Left Hand Column marked M, againft 
which in the Column ſigned at the Top with the propoſed Name, 
ſtands the Sine, Tangent, and Secant required; but when the De- 
grees given are more than 45 ſeek the Degrees at the Bottom, and 

Moms in the Right Hand Column marked M at the Eottom, 
and the propoſed Name at the Bottom, Here it may be obſerved, 
that the Degrees at the Top and Minutes at the Left Rand Column 
added to the Degrees at the Bottom, and Minutes in the Right Hand 


Column always make go? ; hence, if a Sine be looked for, the Com- 


plement to it will be found in the adjoining Column ; the fame of 
Tangents and Secants 

Example 1ſt. Required the Logarithm of the Sine 28737“? 

Find 287 at the Top of the Page, and in the Left Hand Column 
marked M at the Top find 37, againſt which in the Column marked 
with the word Sine, ſtands 9.68029, the Logarithm of the Sine of 
28537“ required ; the ſame may be obſerved of Tangents and Secants. 

Example 2d. Required the Logarithm of the Tangent of 67? 45'? 

Find 67” at the Bottom of the Page, and 45 in the Right Hand 
Column marked M at the Bottom, againſt this in the Column mark- 
ed Tangent at the Bottom ſands 10. 38816, which is the Logarithm 
Having 
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Having the Sine, Tangent, or Secant, the Co-Sine, Co-Tangent, 
and Co-Secant are always found in the adj oining Columns. 


The Logarithm of any Number of Degrees above 90 is found by 


Wee the given Degrees from 180%, and the Logarithms 


of the Remainder, 


75 Fnd the Complement Arithmetic of any Legarithm given. 


The"Complement Arithmetic of a Logarithm i is what it wants of 
£9.00000, or 20,00000, and is uſed to avoid Subtraction ; for find- 


ing it this is the Rule; take the Reſidue or Remainder of the firſt Fi- 


gute to g, and ſo of the Reſt until you come to the laſt Figure, of 


Which take its Remainder under 10, and it is done. 


Example iſt. I would have the Complement Arithmetic of 


$,02595? 
For the firſt Figure 9 write o; for 6, 2; for 2, 7; ; for 5, 4; for 
o, o; and for the laſt Figure 5 write 5; and fo you have o. 37405, 
for the Complement Arithmetic ſought. 
Example 24. The Complement Arithmetic of 29.331 33? 
For o, (always rejecting the firſt Figure, when there are two Fi. 
gures in the Characteriſtic) write 9, and fo on as before directed, 


and then you will have 9.66867, which is the Complement Arith= 


metic of 20. 331 33+ 


os 1 


From 10.000c0 | From 20. 00000 
Take E 92595 | Take 10. 33133 


Comp. Arith. required. - o. 37405 Comp. Arith. require 9. -66867 


3 


The L for Degrees, Minutes, and Seconds is found by 
taking the Difference between the next greater and leſſer Logarithm; 


and faying, as 60“: is to that Difference :: ſo is the Seconds given: 
to a fourth Number, which fourth Number being added to the Right 
Hand of the next leſs Logarithm gives the Logarithm required. By 
the Reverſe of this, when the Logarithm i is given, the Seconds may 
be found. 

But if the given Seconds be 2 £ 3. 3, Of mile an other even Parts 
of a Minute, the like Parts may be taken of the Difference of the 
Logarithms, and added to the next leſs Logarithm, and that will 
de bo Logarithm of the Degrees, Minutes, and Parts of a Mi- 
nute required. 


The tame may be obſerved of Natural Sines. 


The 
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The following Things relating to Plane Trigonometry ſhould be 
well underſtood. | | 
| Notwithſtanding what has been faid in Geometry, it may not be 
here improper to obſerve, TT 
A Plane Triangle is 
any three Corner'd Fi- 
oure bounded by three 
Right Lines, and con- 
ſiſts of fix Parts, three 
Sides and three Angles. 
Tue Angles of every 
Plane Triangle are 
meaſured by an Arch 
of a Circle, deſcribed 
on their Angular Poiut 
with the Chord of 60 
Degrees, and are ſaid / 
to be greater or leſs ac-| 
cording to the Num- 
der of Degrees con- 
tained between their! 
Legs, but the Sides or X 
Legs are always mea- \ 
fured by a Scale of 
equal Parts, Y . 
A Degree is the 8 
36oth Part of the Cir- _ 
cumference of any Cir- 
ele. : 5 
All Circles, whether great or ſmall, are divided into 360 equal 


Parts, called Degrees, and each Degree into 60 equal Parts callet 


Minutes, and each Minute into 60 equal Parts catled Seconds, &c. 


A Semicircle is 180 Degrees, and a Quadrant contains 90 De- 


grees. 


90; and an Acute Angle leſs than go Degrees. 
The Three Angles of every Plane T riangle contain 180 De- 
grees. . | 


In a Right Angled Triangle the Right Angle contains go De- 


grees, and the two Acute Angles go Degrees between them, thete— 
fore if one of the Acute Angles in a Right Angled Triangle be gi- 
ven, the other Angle is found by ſubtraCting the given Angle from 
__ go Degrees. * 
When one of the Angles in any Plane Triangle is given, the 
Sum of the other two Angles is found by ſubtracting the given An- 
gle from 180 Degrees; and if two Angles ate given, the ThitS is 


found by ſubtraQing the Sum of the given Angles from 180 De- 


£1005, 
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The Complement of an Angle is aka it wants of go Degrees, 
The Supplement of an Angle i is what it wants of 180 Degrees. 
The Chord of 607, Sine of go*, and Tangent of 45 are equal, 
and al ſo equal to the Radius. 8 
The Co-Sine, Co-Tangent, and Co-Secant of an Arch are the 
Right Sines, Tatgeats, and Secants of the Complement of that 
Arch, 


uo Point, the other two the Legs that include it. 


Degrees are marked with a Cypher over them, and Minutes with 


a Dath, alſo Sides or Angles given are marked with A Daſh, but if 
required with a Cypher. 
The Logarithm of any Angle exceeding. 90 Degrees i is found by 


5 fobttacling the 1 Angle trom 180 Degrees, and taking the Lo- 


5 . of the Remainder. 


The Seluticn of the ſeveral Caſes i in Plane 6 < 31 on four 
hes tions called Axious, which foould be- Ter perfeetly by Heart, 


AXIOM ; 


In any Ri -ht- Angled Plane Triangle, if the 8 or 


longeſt Side, be made the Radius of a Circle, the other two Sides, 
or Legs, well be the Sines of their oppoſite Angles : But if either of 
the Legs, including the Right Angle, be made Radius, the other 


Leg becomes the 1 angent of its oppoſite Angle, and the Hypothe- 
: nuſe the Secant of the ſame Angle.“ 


For in the Triangle ABC, let . 
A EB be made the Radius of a V 
Circle, and with one Foot of the 5 go 
Compaſſes on A or B deſcribe a 5 % A 
Circle, it is plain that the Leg FF TY 


B C will be the Sine of the Angle 
A, and AC the Sine of the Angle 
B: But if A C be made Radius, 5 
B C becomes the Tangent of tbe 
Angle A, and B A the Secant of 1 

the ſame Angle. : 


A gain, 


0 Nore. BY this Axiom ſhews how to work any Proportion in Plane 


Traverſe, or Mercator's Sailing ; therefore, the Terms of Plane Sailing 
N my be a pplied to the Right angled * and then proceed to Plane 
Sailing 


Three Letters ſignifying an Angle, the middle one ſhews the An- 
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Apain, by making B C Radius, A C will be Tangent, and A B 
the nt of the Angle J: Hence it is plain, that the different 


Sides take their Names according to which Side is made Radius. 


In.a Right-angled Triangle, there are always two Sides, or the 


| Angles and one Side given to find the reſt. 


o find a Side, any Side may be made Radius, then ſay, 
As the Name of the given Side: is to the given Side : : fo is the 
Name of the Side required: to the Side required.  _ 

To find an Angle, one of the given Sides muſt be made Radius, 
then ſay as the Side made Radius, is to Radius, ſo is the other gi- 
ven Side to the Sine Tangent, or Secant, by it repreſented, which 
fourth Proportion muſt be looked for in the Table of Sine Tangent, 
&c. where will be found the Degrees and Minutes correſponding to 


the Angle required. 


The ſame may be obſerved in ſtating all Caſes in Trigonometry, 


as in the Rule of Three in Arithmetic, where we are taught to 
multiply the ſecond and third Terms together, and divide their Pro- 
duct by the firſt Term, and the Quotient will be the fourth Term, 
or Number ſought; and of the ſame Denomination the ſecond 


Term was of. And ſince Addition of Logarithms anſwers the Pur- 
poſe oſ Multiplication in Arithmetic, Subtraction and Diviſion, we 
have this general Rule for working all Proportions by Logarithms, 
viz. Add the Logarithms of the ſecond and third Terms together, 
and from that Sum ſubtract the Logarithm of the firſt Term, the 
Remainder will be the Logarithm of the fourth Term, and of the 
fame Name the ſecond Term was of. = dow 
Conſequently, to find a Side we muſt begin the Proportion with a 
known Angle, oppoſite to a known Side, and to find an Angle we 
muſt begin with a known Side when the ſecond Term will be Radius, 
which is always taken as a known Angle, e 5 


e 
Type Angles and Hypothenuſe given, to find either of the Legs. 
Given, the Hypothenuſe 121 Leagues; the Angle oppoſite to the 


| Baſe 54 30' ; and conſequently, the other Angle 35* 3o' ; the Baſe 


and Perpendicular are required, 


Sailing immediately, without going through Trigonometry, if the Pu- 
pil's Time be ſhort ; and may be rendered thus: RE 
In any Caſe in Plane Sailing, if the Diſtance be made Radius, the De- 


parture will be the Sine, and the Difference of Latitude the Sine Com 
plement of the Courſe. x 8 | 


But if the Departure is made Radius, the Difference of Latitude will. 


be the Tangent, and the Diſtance the Secant of the Complement of the 


Courſe, | h 
And if the Difference of Latitude is made Radius, the Departure will 


D For 
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For db Cen ine fre 
Problem VI. in Geometry. 


Oo ' 

From 9o oo 5 
Take Angle * 828788 

Leaves Angle C = 35 30 2 


a hy 


Norte. Theſe being hi ſame Figures broghe Kiwis which 


were conſtructed in Geometry, therefore, if the Learner is any Time 


at a Loſs how to conſtruct any of. Jha he may turn back to the 


Problem referred to. 


By making the Hypothenuſe C. A.  Radivs, the Brain by Axiom | 


* 
# 


the F irſt will be 


Is) find the Baſe B C. 
* As Radius go? 10. 00000 
Is to Hypoth. C A 121 2.08278 
1 ts Sine mo A 54 30" 9 9¹⁰09 


12 99347 
| 10.00000 


To the Baſe B C 98.51 1. 99347 


To find the Perpendicular AB. 
As Radius 8 10.00000 


Is to the Hypoth; CA T2 1 2.08278 


So is Sine Ang. C 350 30 9.76395 


To the Perpen. AB: 70. 26 1.84673 


Ip making the Baſe B C Radius, the Proportion by Axiom the Firſt 
will be, 


To find the Baſe BC. 
As Sec. Ang. C 35? 3o' 10.08931 
Is to the Hypoth. 'A C 121 2.08278 
So is Radius 90 10. ooo 


f 12.08278 


10. 08931 


To the Baſe B C 98.51 2 99347 


To find the Perpendicular A B. 
As Sec. Ang. 
Is to the Hypoth A C 121 2.08278 
So is Tang. 15 = 35 "30'S 85327 


11.935605 


10. de | 


To the Perpen. AB 70. 26 1. $4674 


By making the Per pendicular A B Radius the Proportion by 4 Ana m 
the Firſt will be. 


To find the Baſe BC | 
As Sec. Ang. A. 54* 3d 10.23605 
Is to the Hypoth. AC121 2.08278 
2» * Ang. A 54 EOE 10. 14673 


— 


12.229511 
10. 23605 


. 95346 


————5ðrEjEh.—— — 


To the Baſe BC 98.51 


To find the perpendicular AB. 


As Sec. Ang. A 5 300 10.2360 
Is to Hypoth. A C 121 2.08278 
So 1 is Radius go? . . 10.00000 
12.08278 
10. 23605 


To the Perpend AB 70 226 1. 84673 


— — — 


By 


3 - E 
1999 „ 


Pb . 


C. 35 300 10. 08931 


. 
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By GUNTER's SCALE, 


In all Proportions wrought by Gunter's gende, when the firſt and 
ſecond Terms are of the ſame Eind, then the Extent from the firſt 
Term to the ſecond will reach from the third to the fourth. 

Or when the firſt and third Terms are of the ſame Kind: 

The Extent from the firſt Term to the third will reach from the 


| ſecond to the fourth; that is, ſet one Point of the Compaſſes on 
the Diviſion, exprefling the firſt Term, and extend the other Point 


to the Diviſion, expreſſing the ſecond (or third) Term; then, with- 


out altering the Opening of the Compaſſes, ſet one Point on the 


Diviſion repreſenting the third Term (or ſecond Term) and the 


other Point will fall on the Diviſion, ſhewing the fourth Term or 


Anſwer, | 
Nou in the laſt Caſe ; it will he thus : s 


Extend from Radius or 9o* to 54* 30/ on the Line of Sines ; that 


Extent will reach from the Hypothenuſe 121 to the Baſe 98. 5 on the 
Line of Numbers. 


'2dly. Extend from Radius to 48 30 on the Line of Sines; that 


Extent will reach from the Hypothenuſe 121 to the Perpendicular 
AB 70* 26“ on the Line of Numbers. 

- Obſerve the like in all that follows, except in thoſe Proportions 
where the Word Secant is mentioned; which may be readily wrought, 
by conſidering the Hypothenuſe Radius, as in the laſt Caſe, there 
being no Line of Secants on Gunter” s Scale. 


Nor. The Radius, according to the Nature of the Proportion, 
may be any of theſe, viz. 
8 Points on the Line of Sine Rhumbs |] 900 on the Line of Sines. 


4 Points on the Line of Tan Rhumbs 145 on the 1 Line of Tang. 


© 4 1 and III. 


The Angles and one Leg given to find the Hyp athenuſe and aw th 


The Angle ACB 332 15), the Leg BC 274 Miles, given, to 
find the Hypothenuſe and other Leg. 


For the Conſtruction ſee A 
Problem VII. in Geometry. 


o / | 
5 go oo Y 
e — 2x0 16-3 


Angle A = 50. 1 
D 2 


— E 1 Sta re . 
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By making the Hypothenuſe A C Radius, it will be, 


To find the Perpendicular A B. 
As Sine 1 A. 56 45! 9.92235 


Is to the Baſe B C274 2.43775 
So is Sine Ang. C 33 15/ 9.73901 
285 12.117676 

_ 9.92235 


To the Perpen. AB 179.6 2.25441 


To find the Hypothenuſe A C_ 


As Sine Ang. A 5645 9.9223 
Is to the Baſs B C 274 | 847 5 
So is Radius go? 10.00000 
12.437785 
"of os 


— — — 


To the Hypoth. A C 327.6 2.51540 


By making the Baſe B C Radius it will be, 


To find the Perpendicular A B. 
As Radius go?  10.00000 
Is to the Baſe B C 274 2443775 
So is Tang. Ang. C. 33*15! 9.81666 


12.268444 
10.00000 


To the Perpen. AB $79.6 2.25441 


By making the Perpendicular A B Radius it will be, 


To fnd the Perpendicular A B. 
As Tang. Ang. A. 50545“ 10. 18334 


Is to the Baſe B C 274 2.43775 
So is Radius yo? 10. oo 
14.437758 

10.18334 


To the Perpen. AB. 179.6 


2.25441 


To find the Hypothenuſe A C. 
As Radius go? 10. oo 
Is to the Baſe B C 274 2.43775 
So is Sec. Ang. © 33.15 1007765 

12.51540 
| 190.00000 


Tothe iron. ace 


To find the Hypothenuſe A C. 
As Tang. Ang. A 56? 45/ 10.18334 


Is to the Baſe BC 274 2443775 
So is Sec. Ang. A. 56*45/ 10. 26099 
12 69874 
_ 10.18334 


To the Hypoth. AC 327.6 2.51840 


By GUN TER. 


* Extend from 56 Degrees 45 Minutes to 33 Degrees 15 Minutes 
ou the Line of Sines, that Extent will reach from the Baie 274 to 
the Perpendicular 179.6 on the Line of Numbers.“ 
2dly. Extend from 56 Degrees 45 Minutes to Radius on the Line 
of Sines, that Extent will reach from the Baſe 274 to the Hypothe- 
mule 327. 6 on the Line of Numbers.“ 


CASES 


TRIGONOMETRY. 


> 


CASES W. ad V. 
The Hypothenuſe and one Leg given to find the Angles and other Leg. 


| The Leg AB 69, the Hypothenuſe 
AC B, or B A C, and Leg BC. 


5 
Problem VIII. in Geometry. | 


For the Conſtruction fee 


Q 


150 given to find the Angle 


By making the Hypothenuſe Radius, it will be, 
To find Angle C. | To find the Baſe B C. 
As the Hypothenuſe 150 2.17609 As Radius 10.0% %%,j,jꝗ10 / 
Is to Radius 10 ©0000 Is to the Hypoth. 150 2.17609 
So is Perpendicular 6g 1.238885 80 is 8. Ang. A 62 37 9.94839 
11.8388; 12.12448 
Sel | 19.00000 
To Sine Angle C2 23/ 9.66276 To the Baſe 133.2 2.12448 


By making the Perpendicular Radius, it will be, 


I 
As the Perpendicular 69 1.83885 
Is to Radius 10. 0000 
So is the Hypoth. 150 2.17609 
12. 17609 
1.83885 


To Sec. Ang. A 6237) 10.33724 


To find the Baſe B C. 
As Radius e 
Is to the Perpend. 69 1.83885 
So is Tang. Ang. 62 37/ 10.28568 
12.124353 
10. oo 
To the Baſe 133.2 2.12453 


UN . 
© Extend from Hypothenuſe 150, to the Perpendicular + on the 
Line of Numbers, that Extent will reach from Radius to Sine An- 
gle C 27 Degrees 23 Minutes on the Line of Sines.' 
2dly. Extend from Radius io Sine Angle A 62 Degrees, 37 Mi- 
nutes, that Extent will reach from the Hypothenuſe 150 to the Baſe 


133-2 on the Line of Numbers.” 


CASE 


TRIGONOMETRY. 
CAS E 8. VI. ad VU}. 
The Legs given to find the Angles and Hypolbenuſe. 


The Legs A B 980, B 0 690 given to find the Angle B A Cc or 
ACB, and the — at. 


— 


Fai the Conde tien ſee Problem 
IX. in Geometry. 


3 


nth = 
l _ n 
— * 
= - ” — 4 " A, — 2 A; wo - 
o 1 
88 „ Mr „ „ 
— 
—— a _ — "= 2 * 1 
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— — 


5 


— 


By 2 the Baſe Radius, i it n FIT 


To find Angle C. .- = Po and the Hypoth. A 8. 
As the Baſe 690 2.83885 As Radius 10. ooo } 
F to Radius 10.00000 Is to the Baſe 690 2.33885 q 
So is the Perpend. 980 2.99123 So is Sec. Ang. C 54 577 10. 2397 
12.99123 i 13.7864 
2.83888 | 7 19.00000 


— — — ; | — _ 


To o Tank: Ang.C 54 $4 10. 15238 To the Hypoth. 882 3˙7864 


Py making the Perpendicular Radius, it will be, 


To find Ang. A. To find the Hypoth. Ac. 

As the Perpend. 980 2.99123 As Radius 10. ooo 

Is to Radius 10.000c0 Is to the Perpend. 980 2.99123 
So is the Baſe 690 2.83885 80 f is Sec. Ang. A. 35 9 10. 98743 - 
"Ra nm 5 3.07066 
„ 10. ooo 

To Tan. Ang. A. 35 Y 9. 8 — To the Hyporh. 1198 3.07866 


— —— * — — 


6 un I E R. 
* The Extent Rac FI to 980 on the Line of Numbers, will reach 


from Radius (or 45 Degrees) to 54. 51 on the Line of Tangents.” 
mY N 2dly. © The 
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2dly. * The Extent from Sine Angle A 35 Degrees 9 Minutes to 


Radius, or 90 Degrees, will reach from the Baſe ©90. to the * 
thenuſe 1198, on the Line of Numbers. 


Nor. When the Degrees and Minutes of one Angle of a Right 
Angled Triangle is 8 the other Angle is alſo given in the Ta- 
bles, without ſubtracting from go”, whether in Sines, Tangent, or 
Secants, for one Angle is always the Complement of the other; 
therefore if the Degrees at the Top of the Tables, and the Minutes 
in the Left Hand — which always correſpond with the Loga- 


rithmic Sine Tangent or Secant increaſing downwards is . 


then the Degrees leſs than go*® belonging to the other Angle will be 
at the — of the Tables, and the Minutes i in the Right Hand 
Column; and, on the contrary, if the Degrees at the Bottom and 
the Minutes in the Right Hand Column — with the Loga- 
rithmic Sine, Tang. &c. then the Degrees of the other are at he 
Top, and the Minutes i in the left Hand Column. 


Queſtions to 13 5 Learner in 7 Figonometry. 


Em I. The Hypothenuſe 98 Miles and the Angle oppeſite to 
the aſe 33 45 given to find the Baſe and Perpendicular. 
Anſ. Baſe 54.45 and Perpend. 81.48 Miles. 
Queſt. 2. The Perpend. 82 Leagues and Angle oppelite to the 
Bale 33 45 given to find the Hypoth. and Baſe. 
Anf. Hypoth. 98.62 and Baſe 54. A Leagues. 
Dueſt. 3 - The Bafe 82 Yards — the Angle oppoſite to the Per- 
pend. 565 15“ given to find the Hypoth. and Perpendicular. 
Anſ. Hypoth. 98.62 and Baſe 54.79. Yards. 
Dneft. 4. The Hypoth. 126 and Perpend. 77 70 1 Miles given to find 
the Bade; 6 
Anſ. Baſe 104.8 Mies. * 
Dreft. 5. The Hypoth. 124 and the Baſe 86 Miles given to find 
the Perpend. 


Anſ. P erpend, 89. 35 Miles. 2 
1 Qui. 6. The Bale 64 and Perpend. 1 1 60 hed ho 

/ ag » 7 

An,. Hypothenuſe 130.8 Leagues, * 3 


OBLIQUE 


© #9 
—— TRIGONOMETRY- 


AL 10 M- . 
T. all Plane Triangles, the Sides are in direct Proportion to the Y 


Sines of their oppoſite Angles. * 
E L 


Two Angles and one Side given to find either of the other Legs. 


The Angle BD C ron? 25' and CBD 44 42/, and the * 
B C 76 given to find the Sides CD and 5 D. 


5 For the Conſtruction ſee F Is No 
Problem X. in Geometry. ; 5 
8 A Do 
— . 
The Proportion by Axiom II. wil be 
To find D C. + 
As Sine Angle D 101f 25/ — — 9.991 2 
Is to the Side B C „ — 1.8808 
So is Sine Angle B 44 427 — — 9 33 
1 1.72801 
| 999132 
To the Side D C 54.53 — — m 1.73669 


* Let the Triangle A B C be circumſcribed with 
a Circle, its plain that each Side becomes a Chord 
to its reſpective Arch; from hence, as the Chord 
of the Arch AC is to the Chord of the Arch CB, 
ſo is the Side A * to the Side Cc B. LY 


Now it has been Wenn, that half the Chord is the Sine of the 
Arch ſubtended by that Chord; therefore in the Triangle A B C, the 
Sines of the Angles will be as the Halves of their oppoſite Sides 3 
and fince the Halves are as W holes, it follows, that the Sines of the 


Angles are as their oppoſite Sides; that is, AC: CB:; Sine Ang, 
B: to Sine Avg. A, &c, 7 
10 


TY 42/ on the Line of Sines, that Extent will reach from the Side 


5 XI. in wann, _ 


To Sine Angle D 120* 477 — — 99 
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"2%  101%z 

To find B D. 44 42 

As Sine Ang. D 101 26/ 9. 99132 The Sum of the Angles D & B 146. 7 
Is to the Side BC76 1.88081 7 5 ä my 
So is Sine Ang. C 4625 Trom 180.0 
& C 33-53 Mets, Subtract 146.7 

999139" | _— 

9.99132 The Remainder 1 15 9 C 33-53 

To the Side BD 43.23 1.63574] _ 130.0 
; 85 : — onery S., 


28 Supplem. of the Ang: D — 33 


By G U N T E R. 
Extend from the Supplement of Angle D 780 35 to Aab B 


C 76, to the Side D C 54,53 on the Line of Numbers.” 5 
200) « Extend from the Supplement of Angle D q8* 35/to Angle 


C 339 53/ on the Line of Sines, that Extent will reach from the 


Side 'B C » 7s to the Side B D 43. 23 on the Line of Numbers. 
C A8 E 81. and II. 


Two Sides and an Angle oppoſite to one of them given, is find the ether pe- 


ſite Angle and third Side. 
The Side BC 106, D B 65 Miles, and the Angle BC D 315 49 


given to find the Angle BDC obtuſe, and the Side C D. 


For the Conllrufiion ſee Problem 


The Proportion by Axtox II. will be 
To find Angle D. 


As the Side B D 65 — 
Is to Sine Angle G 31400 


— 


— 1.81291 
— 9.72198 


So is the Side B C 106 — . 


n 


11.74729 
1.81291 
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| | | 
To find DC. 1 180. 0 | 
IThe Supplem. 59.17 of Angle D. 
As Sine Ang. C- 31? 497 9.72198 — — 
Is to the Side BD 05 1.81291 120.43 Angle D 
So is Sine Ang. B 27.28 9.663924 31.49 Angle C 
11.47 683; 152.32 their Sum 
9.72198 "Ha 
: 5 — 180. 0 | 
To the Side DC. 56.88 1.75485 152.32 Sum. ſubt. 
1 a | 5 0 27.28 Angle B 


Here it may be proper to obſerve, that if the given Angle be Ob. 
tuſe, the Angle ſought will be Acute; but when the given Angle is 
Acute, and oppoſite to a Leſſer given Side, then the required Angle 
is doubtful, whether Acute or Obtuſe; it ought, therefore, to be 
determined before the Operation. For it is plain the above Propor- 
tion produces 59 17“ for the required Angle; but as it is Obtuſe, 
its Supplement to 180 Degrees muſt be taken, viz. 1209 4. | & 


"1; CY By GG -U-NT ER y 
The Extent from 65 to 106 on the Line of Numbers, will reach 1 
from 3149“ to 59? 17/ on the Line of Sines,' 5 

2dly. The Extent from 317 40“ to 27 28“ on the Line of Sines, 
will reach from 65 to 56.88 on the Line of Numbers.“ 


A 1 0 NM . 


In every Plane Triangle it will be, as the Sum of any two Sides, 
is to their Difference, to is the Tangent of half the Sum of the An- | 
gles oppoſite theſe Sides to the Tangent of Half their Difference. 2 
* Which half Difference, being added to half the Sum of the 
| Angles, gives the greater; but if ſubtracted, the Remainder will be 
F - the eller Angle.” . . : 


— 


- 
” - — won _— m — _—_— My 2 
— PR 2 N 4 1 _= 
1 1 8 my * * 4 - = a a 

a * K * he as ** 272 pon — — — , 

- 0 N a — — 2 * — 2 
— — — — ———s ———_ —_ V727＋§» „„ et du ” — 2 — W ”" * — a 1 _ 
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_—- * 1 a + 


k 


* Produce the lefſer Leg C B of the Tri- A 
angle A B C, till B D becomes equal to N 


Os _— 
4 2 — ———— ——— — 


| BA; then biſect D Cin E; join AD and 

[ biſect it alſo in F, which (by 2.6, Eucl.) "NY 

| will be perpendicular to A D, and draw > ; 

[| LF, 3 2. 6. Euclid.) will be pa- CO % I =D 

| rallel to AC. Then will the Angles A B F = FB DSA ABD, which 

i external Angle ABD is (32. 1. Eucl.)=A B C+BCA, that is the Sum 
1 of tne oppoſite Angles required. 4 | 
| Then draw B G parallel to CA, ſo will the Angle G B A be (by 29.1. A 

Aucl.) equal to its alternate one B A C. And if from half the Sum of the | 
e e oppoſite 
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CASES W. ad . 


Two Sides and their contained Angles given, to find either of the other 
Angles, and the third Sides 3 

The Side BC 109, B D 76 Leagues, and Angle CB D 1017 30% 
given to find the Angle B D C, or B C D, and Side C D. 


For the Conſtruction ſee Sy 
Problem XII. in Geometry. 


Side BC 109 — 109 —=— 180 of 


— u ᷑ — — — 


their Sum 185 33 their Diff. 78 30 Sum of two Angles 
— —— D and C 
= = nn - 


| oppoſite Angles, you take the leſſer Angle; that is, if from Angle ABF 
Fou take the Angle G B A, there will remain the Angle G B F=half the 
Difference of the oppoſite Angles : And ſo alſo if from CE, + the Sum of 
the Legs, you take CB the leſſer Leg, there will remain B E the Dif- 
| ference of the Legs. And ſince the Angle AB F is Right-angled, if B F 
be made Radius, A F will be the Tangent of the Angle A B FE, (that is, 
the Tangent of r the Difference of the oppoſite Angles;) and in the 
little Triangle G BF, GF will be the Tangent of the Angle GBP, 
(that is, the Tangent of half the Difference of the oppoſite Angles :) 
but the Segments of the Legs of any Triangle cut by Lines parallel to 
the Baſe, being (by Eucl. 2. 6.) proportional EC:CB::FA:FG, 
that is, half the Sum of the Legs is to half their Difference, as the Tan- 
gent of half the Sum of the oppoſite Angles is to the Tangent of half 
their Difference : but Wholes are as their Halves ; wherefore the Sum of 
the Legs is to their Difference, as the 'Tangent of half the Sum of the 
Angles oppoſite, is to the Tangent of half their Difference. 


Ez 8 
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Remainder will be the lefler 


The Proportion by Axiom III. will be 
To find the Angles D C. 


As the Sum of the Sides B C and B D=185 — 2.26717 
Is to their Difference  —— 3 — 1.51851 
80 is Tang. of 4 the Sum of the Angles C and D 391 5 9.91224 

115.4375 
A4 | 

To the Tan. of + the Diff, of the Angles C and D 8? 17 9. = 
To half the Sum of the Angles D and C — 305 
Adq half the Difference of the Angles C and D 8 i 

Gives the greater Angle D 47 32 
Subttacted, gives the leſſer Angle C - 58 


Having the Angles, the Side is | and by Axion! II, for i it will bey 


5 To find D C. 
As Sine Angle D 47 2  —— — 9.86786 
Is to the Side B C 109 — — 2.03743 
80 is Sine Angle B 101 30) :— 999119 
8 12.02862 
9.86786 
Po the Side D C required 144.8 — 2.16076 


By GUNTER, 


6 The Extent from 18 5 to 33 on the Line of Numbers, will reach 
from 39? 15/ to 817“ on the Line of Sines.“ 
| 2dly. The Extent from Angle D #7 32 to 78* 300 (the Sup- 
plement of Angle B) on the Line of ines, will reach from the 


Side B C 109 to 144.8, the Side D C requited on the Line of 


Numbers.“ 
8 O M IV. 


1 any Plane Triangle, as the Baſe or greateſt side is to the "ER 
of the other two Sides, ſo is the Difference of the Sides to the Dif- 
ference of the Segments of the Baſe ; made by a Perpendicular let 
fall from the Angle oppoſite to the Baſe. 

And if half the Difference of the Segments be added to half 


their Sum, it will give the gen reater Segment; but if ſabtracied, the 
went. 
The 
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* The Triangle being tber cut, becomes two Right-angled Tri- 


angles, the Hypothenuſes and Baſes of which are : givens to find the 
Auger by Axiom bo wat 


C ASE VI. 


Three Sides given, is find the Angles. 


he Sides B C 105, BD 85, and CD 50 — given to find 
the Angles BD ©, BCD, or CBD. 


For the ConfiruQion ſee _ - 
| Problem XIII. in Geometry, 


The Sum of the two ſhorteſt Sides 


The Difference of the two ſhorteſt Sides 35 


The Proportion by Ax1oM IV. will be, 
To find B C. 


As the Side B C 105 2.02119 522 the half of gr. Side 
Is to the Sum of the Sides BD & D C 135 2.13033 22 half Dif. of theSeg 
So is the Dit. of the dides BD & DC 35 1.54407 —— _ 


—— the greateft S gm. 


3.67440 —— 
2.02119 30 leſſer Segment, 


— 


Dif. of the Seg. of the Baſe or Br. Side 45,1. 65321 


—_}_ 


* From the Angle B in the Triangle ABC let fall the pedicle 
BD; on B, as a Centre with the greater Leg B ©, as a Radius deſcribe 

the Circle B XC VZ and produce AB to X and Y, and C A to Z. 
Then (by 35. 3. Euclid.) AY XAX is Sg AC * AZ; viz. : B C — 
BA: x: BC-|BA:ZAC x: DC—DA: \ 


Therefore A: C BA: BC—BA; 3 
D C—D A; otherwiſe let the Difference | | F1 
of the Squares of the Sides BC and A B B . 
be taken, and divided by the Baſe A C, : 

the Quatient ſhall be the Difference of 
the — of the Baſe aforeſaid, 


—_—— . 


Zo is s the greateſt . 7 3 


To Sine Angle BD A—61* 56! 9.94564 


„ OBLIQUE TRIGONOMETRY. 


Having divided the Right-angled Triangle into two Right-angled 
Triangles, the Hypothenuſes and Baſes cf which are — to find g 


the Angles by Axiom I. as follows: 


To find Angle BDA. 


As the Hypothenuſe B D 835 


Is to Radius 10 ©0000 


Cs, 11.87506 
15 1.92942 


| To find Angle ADC. 
As the Hy pothenuſe DC 50 1.69897 


Is to Radius 10.00000 
So is the leſſer Segment A C30 1.47712 


— — 7 — ˙ 


1147712 


1. 69897 


To the Sine Angle AD 0 365 57 9.77815 


1.9294 


1. 87506. . 
leaves Angle B 


leaves Angle C 


Co. Ang. 


B DA 28 4 


Com. Ang. ADC 53 7 


Sum 


Sum | 


—— Ang.BDC 


U r ER 


1ſt, © The Extent from 105 to 135. will reach from 35 to 45 on 


the Line of Numbers.” 


2dly. The Extent from 85 to 75 on the Line of Numbers, will 
reach from Radius to 615 50% the Angle B A on the Line of 


Sines.“ 


39ly. © The Extent from 50 to 30 on the Line 1 Numbers, will 
teach from Radius to Angle A D C 365 53“ on the Line of Sines. 
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ro THE ART OF 
N A Ii A N 1 0 


EFORE we begin Navigation, it may not be improper to give 

the Learner ſome Idea of the Syſtem of the Univerſe, com- 
monly called the Salar, or Copernican Syſtem, which is as follows: 
The San, that immenſe and amazing Globe of Fire, the Foun- 
tain of Heat and Light of the whole Syſtem, is placed near the 
eommon Centre of the Orbits of fix opaque Spherical Bodies, 
which make their Revolutions round it in lefs or more Time, ac- 


cording to their Diſtance from it. 


Mercury is neareſt to the Sun, and receives itz Light and Heat 


from it, and revolves round it in an Ellipſis in two Months and 
_ twenty-eight Days. 1 


Venus is ſome what higher in the Syſtem, and deſcribes its Ellipſis 
round the Sun in 7 Months and 15 Days, and becomes our Evening 


and Morning Star by Turns, 


The Earth is next to Venus, and defcribes an Ellipſis round the- 


Sun in 365* Days, or one ' Year, which being at a greater Diſtance 


from the Sun than the former Planets, and therefore receiving lefs 


of its Light and Heat, to make up the Deficie ncy, the wife Author. 
of Nature has cauſed a ſecondary Planet called the Moon, to move: 


round it in 27 Days, 12 Hours, and 44 Minutes; it receives its 
Light and Heat from the Sun, and reflects it upon the Earth, which 
in ſome Meaſure compenſates for the Abſence of the Sun in the 


Winter Seaſons in the North and South. 


Mars is ſtill higher in the Syſtem and takes a larger Circuit, re- 


volving round the Sun in 1 Vear, 10 Months, and 22 Days. 


Jupiter is the largeſt of all the Planets, and deſcribes a large 
Ellipfis round the Sun in 11 Years, 10 Months, 27 Days, and hes: 


four Satellites or Moons moving round him, whoſe Light they re- 


ceive from the Sun, and reflect it upon him as the Moon does upon 

the Earth, ; | | Row: 
Saturn is the moſt remote of all the Planets, revolving round the- 
Sun in 291 Years, has 5 Moons which move round him, and is alſo 


| furrounded with a prodigious Ring or Atmoſphere. 


The Fixed Stars are ſuppoſed to be of the ſame Matter with the 
Jun, and made for the ſame Ends; each of them, the Centre of its 


Having given a curſory View of the Syſtem of the Unive 
| ſhall now conſider the Earth a little more particularly; a perfect 
Knowledge of the Figure and Motion of which, with various real 


35 
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own proper Syſtem, having Planets moving round it as our Sun 
has. | | | EE, | 

Comets are a Sort of Planets moving round the Sun in Ellipſis ſo 
very oblong, that their viſible Parts ſeem to be in a Manner Pa- 
rabolical, but have ſuch vaſt Atmoſpheres about them, and Tails 
derived from the ſame, eſpecially when they come near the Sun, 


as imply them deſigned for very different Purpoſes from the other 
Planets, 3 


rſe, we 


and imaginary Lines upon it, is abſolutely neceſſary in the Art of 
Navigation. 5 - „ 

The Land and Mater of this Earth or Planet upon which we live, 
make a Compoſition of a Spherical Form, or rather an Oblate Fi- 
gure, called the Terraqueous Globe, which turns once round its 
Axis in 24 Hours, from Weſt ta Eaft, and thereby cauſing all the 
heavenly Bodies to revolve apparently from Eaſt to Weſt in the ſame 
Time, making the Viciſſitudes of Day and Night; and this Earth, 
together with its Moon, moves round the Sun in 1 Year, or 365 
Days, 6 Hours nearly, producing the Seaſons of the Year, inter, 
Summer, Autumn, and Spring. ome 2 

That the Earth is round, or nearly ſo, will appear, not only from 
the circular Shadow it has upon the Moon when that Body happens 
to be eclipſed by it, but alſo from the very Appearance of the Sea ; 
and the many Obſervations made by Perſons ne the Shore, 
and viewing a Ship departing from the Port; they firſt loſe Sight of 
the Bottom of the Veſſel, whilſt they can fiill fee the Rigging. and 
Flags at the Tops; but as the Ship recedes farther, they loſe Vicht 
of thoſe alſo, as if the Whole were ſunk into the Deep. Likewiſe, 


in a Ship making to Land the Mariners ficit deſcry the Tops of 


Steeples, Trees, &c. pointing above the Water; next, they ſee the 


Buildings themſelves; and laſtly the Shore, which can only be the 


Effects of the Earth's Rotundity. | | Si 
FP by the many Voyages which 


Its being a Globe, is alſo con 


have been made round it, from Eaſt to Weſt: Firſt by 2 e 
Ship in the Year's 1519, 1520, 1521, in 1124 Days; by Sir 


rancis 
Drake in the Vears 1577, 1578, 1579, 1580, in 1056 Days; by 


the late Lord Anſon, in 4 Vears; and lately by the Captains Byron, 


Carteret, Cook, and Clark, accompanied with ſeveral able Ma- 
thematicians and Naturaliſts, whoſe Obſervations and Diſcoveries 
do Honour to this Nation, as well as greatly contribute to the 
Improvement of Geography and Navigation, they having diſco- 
vered many Iſlands in the South Seas hitherto unknown to Eu- 
ropeans. | 
The little Unevenneſſes of the Earth's Surface, ariſing from the 
Hills and Vales, is no material Objection to its being conſidered as 
| | | | — | round; 


* 
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round ; ſince the higheſt Hill or Mountain bears not ſo great a Pro- 
portion to the Bulk of the Earth itſelf, as the little Riſings upon the 
Coat of an Orange, bear to the Bigneſs of that Fruit. 


— 


In order to defcribe the Poſition of Places, Geographers have 
found it neceſſary to imagine certain Circles drawn upon the Surface 
of the Earth; to which they have given the Names of Eguater, Me- 
ridian, Hor ixon, Parallels of Latitude, Sc. ö 
I. The Axis is a ſtraight Line, imagined to paſs through the Cen- 
tre of the Earth; the extreme Points are the Poles, on which the 
Earth is fuppoſed to move, one called the Artic or North Pole, and 
the other the Antartic, or South Pole, „„ 5 
II. The Eguater is a great Circle under the EquinoQial Line in 
the Heavens, compaſſing the Earth in the Middle, between the two 


Poles, and divides it into two equal Parts, called the Northern and 


Southern Hemiſpheres ; From it the Latitude of Places is reckoned 
eier North or South; and on it are counted the Degrees of Longi- 
tude from Eaſt to Weſt. This Ci:cle is called Equator, beczuſe 
when the Sun comes to it, which is twice a Year, viz. about the 
21ſt of March, at his entrance into Aries, and again into Libra about 
the 23d of Sef tember, then making equal Day and Night throughout 
the World. 8 „% 
III. The Meridians are Circles which paſs through the Poles of the 
Earth, the Zenith and Nadir; croſſing the Equator at Right Angles, 
and divide the Earth into two equal Parts, one Eaſt and the other 
Welt; and is fo called, becauſe, when the Sun comes to the Meri. 
dian of any Place, it is then Noon or Mid-day. They are infinite 
in Number; for all Places from Eaſt to Weſt have their ſeveral Me- 
ridians; of theſe one is called the f or chief Meridian, from which 
the [ ongitude of Places is reckoned ; it is of ſpecial Note and Uſe 
but variouſly placed by Geographers, ſome placing it at London, 
others at Paris, Teneriff, &c. and is divided into twice 99 Degrees, 
numbered from the Equator towards each Pole ending in go Degrees. 
And fince the Earth turns once round its Axis in 24 Hours, every 
Point upon its Surſace deſcribing a Circle of 360 Degrees in that 
Time, therefore any Place lying 15 Degrees to the Eaſt of us, has 
the Sun upon its Meridian one Hour ſooner ; or it is Twelve o'Clock 
with the Eaftermoſt, when it is Eleven with us; and any Place 
15 Degrees to the Weſtward of vs, has the Sun one Hour af- 
ter us. | 5 | | 
IV. Latitude is the neareſt Diſtance cf any Place ſrom the Equa- 
tor, it is meaſured on an Arch of the Meridian intercepted between 
the Place and the Equator, and therefore can never exceed go De- 
grees. It takes its Name according as the Place is ſituated, either 
North or South of the Equator ; therefore all Places that lie at the 
fame Diſtance from, and on the ſame Side of the Equator, are 
faid to be under the jame Parallel of Latitude. Whence it follows, 


that if a Ship fails from a North Latitude directly North, or in a 
ues | F | South 


— 
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South Latitude directly South, ſhe increaſes her Latitude equal to 
the Diſtance ſailed; and if a Ship fails in North Latitude Scutherly, 
or in South Latitude Northerly, "the decreaſes her Latitude, becauſe 


| ſhe fails nearer to the Equator ; from whence the | atitude is counted 


upon the Meridian: But if a Ship fails from a South Latitude into 
a Northerly one, or from a North Latitude into a Southerly one, 
from the Difference of Latitude ſubtra& the Latitude left, and the 


Remainder will be the Latitude come to; and of a different Name 


with the Latitude left. 
Paral'els of Latitude are Circles parallel to the Fquztor. 
The Difference of Latitude is an Arch of the Meridian contained 
between the two Parallels of Latitude; or it is the leaſt Diſtance of 
the Parallels of Latitude of two Places: ſhewing how far one of 


them is to the Northward or South ward of the other, and can never 
exceed 180 Degrees. 


V. The Longitude of any Place on "ths Earth is expreſſed by an 
Arch of the Equator, ſhewing the Faſt or Weſt Diſtance of the 


Meridian of that Place, from ſome fixed Meridian, where Longituce 1 5 
is reckoned to begin. | 


Dięerence of Longitude is an Arch of the Equator, intercepted be- 
tween * Meridians of two Places ſhewing how far one of them is 
to the Eaſtward or Weſtward of the other. 

As I. ongitude begins at the Meridian of ſome Place, and is count- 


ed fr: m thence both Ea ward and W eſt ward, till it meets at the ſanie 


Meridian on the oppoſite Point, therefore the Difference of Longi- 
tude can never exceed 180 Degrees. 


VI. The Horizon is that apparent Circle which limits or bounds 


the View of a Spectator on the Sea, or an extended Plain; the Eye 


of the SpeCtator being always ſuppoſed the Centre of his Horizon. 
Every Part of this Circle is go Degrees from the Centre of it 
over our Heads, which Point is called the Zenith; and the 


Point of the Heavens oppoſite to it, or under our Feet, is called 
the Nadir. 


When the Sun or Stars come above the Eaſtermoſt Part of the Ho. 


rizon, they are ſaid to riſe; and when they deſcend the Weliern 


Part they are ſaid to ſet. 
When a Ship is under the Equator, both the Poles appear in the 


Horizon, and in Proportion as ſhe ſails towards either, or increaſes 
her Latitude, that Pole is ſeen proportionably above the, Horizon, 


and the other diſappears as much; but when a Ship is ſailing to- 
wards the Equator, or decreaſes her Latitude, ſhe depreſſes the 
elevated Pole; that is, its Diſtance from the Horizon decreaſes : 
conſequently the Latitude of a Place is always equal to the Eleva- | 
tion Pole of the above Horizon, 

This Circle is repreſented by the Mariner s Compals, an into 
32 Points or Rhumbs, each 1 1 15 


The 
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The Tropics are two Circles parallel to the Equator, and diſtant 
from it 23 Degrees 29 Minutes; that on the North Side of it is 
called the Tropic of Cancer, at which the Sun has its greateſt Noith 
Declination; then making to us, and all Places in North Latitude, 
the longeſt Day and ſhorteſt Night, which is about the 21ſt of June. 


The other on the South Side is called the Tropic of Capricorn, at 


which the Sun has its greateſt South Declination, making then our 
ſhorteſt Day and longeſt Night, which is about the 22d of De- 
cember, 2 

The Polar Circles are alſo parallel to the Equator, compaſſing the 
Poles of the World at 23 Degrees 29 Minutes Diſtance ; that about 
the North Pole is called the Arlic Circle, and the other is called the 
Antartic Circie. 1 V 
Theſe Tropics and Polar Circles divide the Globe of the Earth 
into 5 Parts, called Zones, of which 3 were accounted by the Anci- 
ents to be fo intemperate, as to be uninhabitable; the Zones are 
called Torrid, Frigid, and Temperate, that is, 1 Torrid, or Burne 
ing Zone, 2 Temperate, and 2 Frigid or Frozen Zones. 5 

The Torrid Zone is all that Space of the Earth and Sea, which lies 
between the Tropics of Cancer and Capricorn, and is 47 Degrees 
broad; its Inhabitants ſee the Shadow of the Sun turn ſometimes 
towards one Pole and ſometimes towards the other. no 5 
The Two Temperate Zones are thoſe Spaces of the Earth and Sea 
contained between each Tropic and the Polar Circles; the Inhabi- 
tants of the North Temperate Zone have their Shadows at Noon fall 
North, and thoſe of the South Temperate Zone have their Shadows 
at Noon fall South. 2 VVV | 

The Two Frigid Zones are contained between each Polar Circle 
and its Pole; thoſe who inhabit them have their Shadow always 
Ny round them, according to the different Motions of the 
un. 
| Climates are thoſe Tracks of the Earth bounded by imaginary 
Lines running parallel to the Equator, and of ſuch a Breadth from 
South to No tb, that the Length of the Artificial Day in one, ſur- 
paſſes that in the other by Half an Hour. FF 
The Inhabitants of the Earth are diſtinguiſhed by the ſeveral Me- 
ridians and Parallels under which they live, and are denominated 
either Periæci. Antiæci, or Antipades 1 
The Periz: are thoſe People of the Earth who live under the ſame 

Parallels, but oppoſite Meridians. 3 
| The Antiæci are thoſe People of the Earth who live under the ſame 
Meridians, but oppoſite Parallels. 2 
The Antipodes are ſituated directly oppoſite to each other, the Feet 
of the one directly againſt the Feet of the other, lying under op- 
poſite Parallels and oppoſite Meridians. It is Midnight with one 
when it is Noon Day with the other ; the longeſt Day with the one 
is the ſhorteſt with the other 5 the Length of the Day wich the one 


— 
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is equal to the other's Night; and the Seaſons are oppoſite, being 
Summer with the one when it is Winter with the other. 

The Real Parts are Earth and Water, generally divided into four 
Parts or Quarters, called ropes, Aſia, Afri ica, and America ; each 
of theſe, and conſequently the whole Globe, is divided into Conti- 


nents, Igands, Seas, &. 
- Continent is 2 great Quantity of Land not divided by the "ID - 


wherein are ſeveral Empires, Kingdoms, and Countries corjoined, 
as Europe, Aſia, and Africa, is one Continent, and America another. 

An Hand is a Part of the Faith that is environed or encompaſſed 
round by the Sea, as Great Britain and Ireland, 

A Peninſula is a Part of Land almoſt ſurrounded with Water, 
ſave one narrow Neck of Land which; joins the ſame to the Con- 
tinent. 

An IAbmuis is a narrow Neck of Land joining the Peninſula to the 
Continent, by which the People may paſs from one to the other. 

A Promo:ory is a high Part of Land, ſtretching itſelf into the Sea, 
the Extremity of which is called a Cape or Headland. 

A Mountain is a riſing Part of dry Land over. topping the adjacent 5 
Country, and appearing firſt at a Diſtance. 

The Earth being encompaſſed with Water, whoſe Waſhings in 
ſurrounding the dry Land, cut and ſhape many winding Bays, 
Creeks, and meandering Inlets, and extending itſelf round chem all, 


is but one continued Ocean. 


An Ocean is a vaſt Collection of Salt Water, ſeparating Conti- 
neuts from one another, and waſhing their Borders or Shores. 

A Seca is Part of the Ocean, to which we mult ſail through ſome 
Strait, as the Mediterraneau, and Baltic Seas. 

A St; ait is * narrow Part of the Ocean lying between two Shores, 
and opening a Way into ſome Sea, as the Straits of Gibraltar that 
Jead into the Mediterranean Sca, and the Sound which leads into the 


Baltic Sea. 


A Creek is a ſmall narrow Part of the Sea or River, that goes up. 
but a little Way into the Land. 


A Bay is a great Inlet of the Land, as the Bay of Biſeay and the 


Bay of Mexico ; otherwiſe a Bay is a Chon or Road for Ships to an- 


chor in. 
& River is 3 copfiierabe Streams 'of Water iſſuing out of one or 


various Springs, and continually gliding along in one or more Chan- 


nels, till it diſcharges itſelf into the Ocean: The leſſer Streams are 
called Ri vulets. 


A Late is that which continually retains and keeps Water in it, as 


the Lake Zair, in Africa, and Nicaragua, in America. 


A Gulzb is a Part of the Ocean or Sea, contained between t two 
Shores, and is every where environed by Land, except its Entrance, 
u here | it communicates with other Bays, Seas, or Oceans, 


There 


to 
= 
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There are fve Oceans, namely, the No:thern, the Atlantic, the 
Pacific, the Indian, and the Southern. 

T he Atlantic Ocean is uſually divided into two Parts, one called the 
North Atlantic Ocean, and the other the South Atlantic or Etbiopic 
Ocean. 


The Northern Ocean ſtreiches to the Northward of Europe, Aj a, 


and America, towards the North Pole. 


The Atlantic Ocean lies between the Continents of Europe, and 


Africa, on the Eaſt, and America on the Welt, 


That Part of the North Atlantic Ocean lying between Eurepe and 
America, is frequently called the Weſtern Ocean. ” 

The Pacific Ocean, or, as it is ſometimes called, the S uth & Sea, is 
bounded by the Weſtern and North weſt Shores of America, and by 


the Eaſtern and North-eaſt Shores of 4/19. 


The Indian Ocean waſhes the Shores of the Eaſtern Coaſts of 
Africa, and the South of Ja, and is bounded on the Eaſt by the 
Indian Iſlands and the Southern Continent. 


The Southern Ocean extends to the Southward of * and Ames 
rica towards the South Pole. 


NAVIGATION. 


THE great End and Buſineſs of Navigation is is to infiruRt the Ma- ; 
riner how to conduct a Ship through the wide and pathleſs 
Ocean, to the remoteſt Parts of the World, the ſafeſt and {ſhorteſt 
Way, in Paſſages navigable, 
For the due and regular Performance of which are ER” 


a perfect Knewledge of the Figure and Motion of the Earth, the 


various, real, and imaginary Lines upon it, fo as to be able to aſcer- 


tain the real Diſtance and Situation of Places with reſpet to one 


another, with the Uſe of the ſeveral Inſtruments made Uſe of in mea- 


ſuring the Ship's Way; ſuch as the Log, Half-minute Glaſs, 


Quadrant, to take the Altitude of the Sun and Stats; Compals, to 
repreſent the ſenſible Horizon; and Azimuth Compaſs, to take the 


Azimuth or Amplitude of the 'Sun, in order to kncw the Variation 


of the magnetic Needle; Maps or Charts of the Seas and Lands, to- 
gether with the Depth of W ater, and the Times and Settings of the 


Tides upon the Coaſts he may have Occaſion to approach near; a 


competent Knowledge of Currents ; of the Mould and Trim of the 
Ship, and the Sail ſhe bears, that ſo due Allowance may be made 
for Leeway : By Help of theſe, and Skill in the Navigator, he may 


know at zl Times the Place the Ship is in, which Way he muſt 


ſteer, and how far, to gain his intended Port. 
Notwithſtanding 
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Natwith ſtanding what has been ſaid, it may not be i improper 15 
to obſerve, that, 

As Latitude is counted from the Equator upon an Arch of the 

Meridian, North and South, the Difference of Latitude between 
two Places, both North or both South, is found by ſubtracting the 
leſs Latitude from the greater; but if one Latitude be North and 
the other South, the Difference is found by adding both Latitudes 
together, 

Conſequently, if a Ship in North Latitude fails Northerly, or in 
South Latitude Southerly, ſhe increaſes her Latitude; but in North 

> Latitude failing Southerly, or in South Latitude failing Northerly, 

the decreaſes her Latitude; becauſe ſhe ſails nearer to the Equator, 
from whence the Latitude is reckoned. _ 

Wherefore in North Latitude failing Northerly, or in South Lati- 
tude ſailing Southerly, the Difference of Latitude added to the Lati- 
tude left, gives the Latitude in. 

Ins North Latitude ſailing Southerly, or in South Latitude failing 

Northerly, the Difference of Latitude ſubtracted from the Latitude 
left, gives the Latitude in. 

* ben the Latitude decreaſes, and the Difference of Latitude is 
greater than the Latitude ſailed from, ſubtract the Latitude left from 
the Difference, and the Remainder will be the Latitude in, and of a 
different Name; for it is plain, in this Caſe, that the Ship has crol- 
ſed the Equator. 

4 As the Longitude is counted from the firſt Meridian Eaſt and Weſt, 

8 until it comes to the oppoſite Meridian, therefore it cannot exceed 

| 180 Degrees. 

The Difference of Longitude between two Places being both 
Ealt or Weſt, is found by ſubtracting the leſs Longitude from 
the greater; but if one be in Eaſt Longitude and the other in Weſt, 

their Sum is the Difference of Longitude. 

 Thereſore in Exft Longitude failing Eafter'y, or in Weſt Lon- 

22 failing Weſterly, the Difference of Longitude added to the 

ongitude leſt, gives the Longitude in. 
In Eaſt Longitude failing Weſterly, or in Weſt Longitude failing 

Eaſterly, the Difference of Longitude ſubtracted from the Longitude 

all lef, g ves the Longitude in. 

| When a Ship fails Eaſt or Weſt until ſhe paſſes the oppoſite Me- 
4 ridian, or 180 Degrees, ſhe changes her Longitude, or comes into 
a Longitude of a g ifferent Name. 

What has been ſad, will be rendered familiar to the Learner by 

the follou in Examples: ; 


ExAMP. I. 


NAVIGATION. 


Examy. I. What is the Difference 
of Latitude between Lendon in 
Latitude 515 32 N. and Rome in 
Latitude 410 54 N. 


| 1 London? s Lat. : 32N. 


51 
Subtract Rome's Lat. 41: 5 
"Rom the Dif. of Lat. 9 : 38N.| 

7 
Diff. in Miles — 578 © 


Ex Au. Ut. 1 the Vit. 

ference of Latitude between Cape 
Finiſterre and Cape Rogue in 
South America ? ? 


Cape Finiſterre's Lat. 43 : 13N. 
Cape Rogue's Lat. 5 : 09S 
Diff. of Lat. a8: 13 
| 60 
Dif. in Miles 2893 . 


In the laſt Example it is plain, 


47 


Ex au. II. A Ship from U 
29* 17/ S. fails Southward until 
her Difference of Latitude be 374 
Miles, what Latitude 1s ſhe come 


My 
Latitude ſailed from 29 : 178. 
Diff. of Lat. 374-60 = 6 : 148. 
| Lat. in —  : : 31 8. 


Exaur. IV. A ship from Latitude 


8” 25 N. fails South 600 Miles, 
what Latitude is ſne in? 


From Diff. of Lat. 600 


Miles, or 08. 
Sub. Lat. left „ 250. 
Dit. Lat. in 1 


| 


that as the Difference of Latitude 


is more than the Latitude left, the Ship muſt have croſſed the Equa- 
tor, and conſequently come into South Latitude, 


Note. When one of the Places 1 no Dae or is on the 
Equator, then the Lat. of the other Place is their Difference of La- 


titude. 


| 8 V. What is the Difference 


of Longitude between Cape Fi- 


niſterre and Antigua 5 


Cape Piniſterre's Long. 9: 

Antigua's Ong. WW. 

Diff. of Long. 8 
60 


Diff. of Lon. in Miles 3147 


— 
r 


1 


1 1 


ExXAaMP. VI. A Ship Ci Cape 
Charles in Virginia, fails Wet 
ward till her Difference of Lon- 
gitude be 400 Miles, what Lon- 
d is the in? 


Cape Charles“ Long. i: w. 
Viff. of L. 400 Miles = 6 : 4oW. 


Long. in : 47W. 


ExAMP. VII. 


\ 
: 
4 . 
+ 
: 
"3 
22 
4 i 
* 
? 
” 
** . 
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ExAur. VII. What is the Differ-|Examy. VIII. A Ship from 15% 40 


ence of Longitude between Bar-] E. Long. fails Weitward tiil her 
celona and Litvon ? - | Diff. cf Long. be 27? 157, what 
Long. is ſhe in? 


Varceloas? O Long. 2: 10 l. tong. Jef 15 40 E. 
Liſbon's Long. 4: $W.1DE#. of Long. 25-2 16We-- 
Diff. of Long. "2m : 21W. Long. in on 35 W. 


— — — 


Exaur. x. A Ship from 1 
. . = Lang 20) W. ſails Weſtward until 
Ex ur. IX. What is the Difference 

of Longitude between the N. E.] Long. is ſhe in? 

Poiat of Japan and St. Chriſto-| Long. left 160: 20. 


pher*s ? Diff. of Lon g. 41 20 W. 


— 


N. Po. of Japan's Lat. 140 : 25 E. 


208 2 40 
St. Chriit. Long. 62 : coW. 360: o 
2 | 00 2.4 Ng SES OE ee 


croſizd the oppoſite Meridian, and 
— erect nas come into a Longitude 
| of a different Name. 


In failing due North or : $outd; the Ship changes her Latitude only ; 


and failing Eaſt or Welt her Longitude ; ; but failing upon any other 


Courſe, ſhe muſt change both Latitude and Longitude. 


Eaſting or Weſting in Plain Sailing is called Departure or Meri- 
dian Diſtance, 


Log. 
Ships at Sea are directed from one place to another by Means of 


an Inſtrument called the Matiner's Compaſs. 


The Mariner's Compaſs is an Artificial Repreſentation of the Ho- 


rizon of every Place by the Means of a circular Piece of Paper, cal- 
Jed a Card, divided like the Horizon into Degrees and Points, which 
are called Rhumbs. Now the Card being properly fixed to a Piece 


of Steel, called the Needle, that has been touched with a Loadſtone 


( whoſe Property i is ſuch as to cauſe one End of the Needle fo touch _ 
ed, to point towards the North when turning freely on ſomething. 
| ſupporting it) all the Points of the Card will be directed towards the 


correſponding Points of the Horizon. 


the differs her Long. 41 20 hat 


—— Here! it is die, that the Ship has 
Diff. of Long. 156 : 45 


The Inſtrument ald in meaſuring 2 Ship's Way at Sea, is the 


— = 
+ ANY n : 
G a . Al . | D 


TS} 
Tus MARINE Rs COMPASS; 


Hence it follows, that in every Place the North Point of the Card 
ſhews the Poſition of the Meridian at that Place, and ſome one 


- Rhumb or Point of the Card will coincide with, or be diiected along 


the Track that makes any given Angle with the Meridian ; conſe- 
quently, by the Help of the Card or Compaſs, a Ship may be kept in 
any propoſed Track or Courſe. : oh 
A Rhumb Line, or Point, is a Right Line drawn from the Cen- 
ter of the Compaſs to the Horizon, and is named from that Point of 
the Horizon it falls in with. 3 ; 

The Courſe is the Angle which any Rhumb Line makes with the 
Meridian, and is ſometimes reckoned in Degrees, and ſometimes in 
Points of the Compaſs ; ſo that if a Ship ſails upon the ſecond Rhumb 
or N. N. E. the Courſe is 22 Degrees 30 Minutes: And ſo for any 
other, as in the following Table, which the Learner ſhould be fo 

well acquainted with, or the Compaſs, as to be able readily to tell 


- haw many Points any Courſes or Rhumbs are diſtant from the Me- 
-ridian, or ftom the Parallel, 


G E 4 Tabl 


0 
4 


4 Tab if the __ which every Point of the Compoſe makes 2 


5 50) 


the Meridian. 
| North. | South. | Points. D. M. North. South 
6 £26 FOES AS, eee 's 
I 
= 2 5-37 
N. by E.jS. by Er | 11.15 | N. by W. |S. by W 
8 | 4 14. 4 5 5 | . 
1 7 16 52 & 
NEE | þ 4 19.41 EE 
N. N. EIS. 8. E 2 [22.30 N. N. 8. S. W 
| | 2 4 258.19 Ss 
F E 
E 
NE by N;S.E.byS.| 3 33-45 N. W. by N. S. W. by. 
3 | 3 234 N 
= 1 5 e | 
| „ 8-4 49:43 : 3 
N. E 8. E. 4 45. © N. W. „ „. 
| 4 + | 47 49 V 
14 $4 50˙37 | 
4 + | 53-20 3 
8 E.byE.j 5 56.15 [N. W. by W. S. WbywW 
5 7 | 59+ 4 | , 
FS = | 01.52 | | "| a 
| 5 4 64. +2 SY Y 1111 4.1 
2b. K. 8 67.30 W. N. W. 5. W. 
1 , 6 1 70 ; 1 * NAA | + 
6 - 9 | 44 31% IAB 
1 73: 1 L +21 $A 
| 6 3 | 75-86 | - 
B. by 8. 7 78.45 W. by N. W. vy s. 2 
„ 2 gf. 11 3 a1 
35 84.22 i nile . 
7 1 | 87.11 Be } . W323 4 L 
Eaſt, 8 90. % % dei b1A--$ 
1 MW 5280 $i mw |. 28 ot 1-2 


LANE SAILING is the Art of Navigating a Ship upon 
Principles deduced from the Notion of the Earth's being an ex- 
tended Plane; and is no more than the Application of Plane Tri- 
gonometry to the Solution of the ſeveral Variations, or Caſes ; 
where the Hypothenuſe, or longeſt Side, is always the Rhumb that 
the Ship ſails upon. 

The Perpendicular is the Difference of Latitude counted on the 
Meridian, and the Baſe the Departure: which is either Eafting or 
Weſting, counted from the Meridian. 

The Angle oppoſite the Baſe is the Courſe, or r Avgle, that the Ship 
makes with the Meridian; and the Angle oppoſite the Perpendicular | 


is the Complement of the Courſe, which being taken together, make 


always eight Points or Rhumbs, which is go Degrees. 
In conſtructing Figures relating to a Ship's Courſe, let the upper 
Part of the Paper, -or what the Figure is drawn upon, always repre- 
ſent the North; the lower Part will be the South; ; the Right Hand 
Eaſt; and the Left Weſt. 
Draw the North and South Line to repreſent ha Meridian of the 
Place the Ship fails from; then if the Ship's Courſe is to the South- 
ward, mark the upper End of the Line for the Place failed from; 
Pla if the Courſe is Northward, mark the lower End for that 
Place. ; 
When the Courſe is Eaſterly, deſcribe the Arch, and bay off the 
Courts and Departure on the Right Hand Side of the Meridian, but 
when Weſterly on the Left Hand Side, 
When the Courſe is given in Degrees, the Degrees expreſſing it 
muſt be taken from the Line of Chords; but when in Points from 
the Line of Rhumbs ; and is always to be laid off upon the Arch, 


beginning at the Meridian. 


When the Courſe is given in Points, it may be ſet down with its 


correſponding Logarithm in Points in the Calculation, as found in 


the fit ſt Page of the Logarithms, without reducing it into Degrees, 
as it ſeems altogether unneceſſary. 
In all Caſes, wherever the Complement Courſe, or Co- ſine, &c. is 
_ uſed, the Degrees or Points put down is the Courſe itſelf; yet the 
Logarithm belon zing to the Complement, or Co fine, Kc. of that 
Courſe is taken. 


G 2 8448 


52 FLANE SAILING. 
CASE 1. 


Courſe and Diftance ſailed given, to find the Difference of Latitude and 
the Departure from the Meridian, 


| Suppoſe a Ship from the Lizard in the Latitude of 49? 57 North, 
fails 8. W. by W. 499 Miles ; required the Latitude come to, and 
Departure from the Meridian? nw e 


VVT 


Draw the Meridian or Difference of Latitude, with the Chord of 
60 in your Compaſſes, and one Foot in C, deſcribe an Arch, take 

56915) or 5 Points in your Compaſſes, and lay eff that Diſtance 
upon the Arch from B C towards C A; through the Point where it 
cuts, draw the Diſtance C A; upon which ſet off 496 : from A let 
fall the Perpendicular A B the Departure, and it is done; for AB 
being meaſured on the ſame Scale that A C was, will give the De- 

parture 412, 4, and BC 275.6 the Diff. of Lat. Iz = 


The Calculation is the 
ſame as Problem I. in 
 TRIGONOMETRY. 


1 ſhall work this Caſe 
by making each Side Ra- 
dius. N | 


A 


By making the Diſtance Radius it will be by Ax1om T. 
The Courſe 5 Points=56? 15“ The Co-Courſe 3 Points 330 45 
To find the Departure. To find the Difference of Lat. 
As Radius go 10,coo00 As Radius go 10, cocoo 
Is to the Diſtance 496 269548 Is to the Diſt. 496 2,69548 
Bo is Sine Co-fine 5 Pts. 9,91985 Sois Co-fine Courſe 3 Pts. 9,74474 


— — — — 


12,61533 | 12,44022 
10,00000 10,00000 
To the Departure 412-4 2,61 33 To the Diff. of Lat. 275, 6 2,44022 
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No as the Ship is in North Latitude ſailing Southerly from the 


Latitude left — 40 57% N. 
Take the Difference of Latitude 275, = 4 8. 
Gives the Latitude in „55 . | 45 21 N. 


And the Departure from the Meridian is 412,4 Miles. 
By making the Departure Radius it will be, 


To find the Departure. To find the Diff. of Lat. 

As Co-Sec. Courſe 5 Pts. 10,08015 As Co-Sec. Courſe 5 Pts. 10,08015 
Is co the Diſt, 496 2,69548 Is to the Diſt. 496 2,69;48 
So is Radius 8 Pts. go? 10,00000 Sois Co-Tan. Courſe 5 Pts.9,82489 


12,69548 - 0 12,5 20 37 
To the Departure 412,4 2, 61533 To the Diff. of Lat. 275, 6 2,44022 70 


—— 


By making the Difference of Latitude Radius it will be, 


To find the Departure. To find the Difference of Latitude. 
As Sec. Courſe 5 Pts. 10, 25526 As Sec. Courſe, 5 Pts. 10, 255 26 
Is to the Diſt. 496 2,69548 Is to the Diſt, 496 2, 69548 
So is Tang, Courſe 5 Pts. 10, 17511 80 is Radius 8 Pts. go? 10, 0 


4 


— 


12, 87059 12,6948 
10. 25526 10, 25 526 


To the Dep. 412,4 2§,61633 To the Diff. of Lat. 27 6, 6 2, 44022 | 


— 


— — 


Here all the three Sides are made Radius, to find the Difference 
of Latitude and Departure; therefore, the Learner may make 
u hich Side Radius he pleaſes; but as for my Part, I ſhall make the 
firſt, where the Diſtance is made Radius, whenever the Courſe is 
given. = . 3 
, Though this Method of working by Logarithms is certain, yer 
the ſame may be wrought by Gunter's Scale and Compaſſes, much 
more expeditious ; and exact enough in the Practice of Navigation. 


Norte. When the Courſe is given in Points, make Uſe of the 
Lines marked Sine Rhumbs, and Tangent Rhumbs on the uppec 
Side of the Scale ; when in Degrees make Uſe of the Lines marked 
dine and Tangent. | 

Ey 
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Now to perform the laſt Caſe, extend from Radius or 8 Points to 
5 Points on the Line marked 8 R; that Extent will reach from the 
Diſtance 496 to the Departure 412.4 on the Line of Numbers. 
2dly. Extend from Radius or 8 Points to 3 Points, (the Com- 
plement of the Courſe) on the Line S R; that Extent will reach from 
the Diſtance 496-to the Difference of Latitude 275.6 on the Line of 
„„ „ ͤð D]()ͥ—TYN 1 3 
Thus may all the Operations be performed in the ſeveral Caſes of 
Navigation. N . „ 
By this Caſe is calculated the Tables of Latitude and Departure 
ſor every Degree, Point, and Quarter Point of the Mariner's Com- 
paſs to the Diſtance of 300 Miles, which is of excellent Uſe in 
working Days Works at Sea, and may be applied both to Middle 
Latitude and Mercator's Sailing, as ſhall be ſhewn hereaſter; we 


mall only proceed now to the Working of the laſt Caſe by the Ta- 
dle of Diff. of Latitude and Departure, which is called Working 


By INSPECTION. . 


Find the given Courſe at the Top or Bottom of the Tables, ei- 


ther among the Points or Degrees, and in that OSes and right againſt 


the Diſtance taken in its Column, ſtand the Di 
and Departure in their Columns. 
Thus the Courſe is S. W. by W. or 5 Points, which is found at 


erence of Latitude 


the Bottom of the Table of Difference of Latitude and Departure 


for Points; and as the Diſtance 490 is too great to be found in the 
Tables, divide it by 2, (or any other convenient Number) and that 


gives 248, which look for in the Diſtance Column, and right againſt 


it ſtands 137.8 for the Difference of Latitude, and 206.2 for the 


 Pepartwe, which being doubled, (becauſe divided by 2) gives 
275.0 for the Difference of Latitude, and 412.4 for the Departure, 

tze ſame as before, Any of theſe Methods will do, but the laſt is 
chiefly practiſed at Sea, 5 


t WW 


Courſe and Difference of Latitude given, to fird the Diſtance run, and 


Departure from the Meridian. 


If a Ship runs 8. E. by E. from i” 45' North Latitude, and hen 


by Cbſe: vation is in_2* 50“ South Latitude, what is her Diſtance 


and Departure? 
— Now 


FLANE SATFLETNG 3 


Now in this Caſe, as the Ship bas crofled the Equator, therefore 
the Latitude 1* 45' N. added to 2* 50/8. is 4* 35/ which multi- 


plied by 60 gives 27 5 Miles for the Difference of Latitude. 


8 

Conſtructed the fame as Problem SN 
VII. in Geometry. | = 

Draw B C=275, and B A making Z 
an Angle with B C=5 Points, or 505 Sl 3 
15/ ; upon C erect. the Perpendicular «RET. 
CAto join BA in A, and it is done, 
then will CA=112, and A ä e gre 


By making the Diſtance AB Radius, it will be, 1 
Courſe 8. E. wy We" 5 Pts. =56? 15 e eee 3: e 45' 


; . 1 the Departure. 251 15 z To find the Didance. 


As Co Sine Courle': 5 Pts. 9. 74474 As Co. sine Courſe 5 Pts. 9. 24474 
Is to the Diff. of Lat. 275 2.43933 ls to the Dif, of Lat. 275 2.43933- 


01 is 8. Courſe 5 Points 9.91985. So is Radius 5 Io. ooo 
| E . 5, NPI. Pay vis ay REIT 
2.7474 5 9.7174 


* 3 


To the Departute 411 6 261444 To che Diſtance 1 9459 


W c—_—_—_——_ 


Hence the Ship's Diſtance run is 49 5 Miles, and her Departure 
from the Meridian is 4 1.6 n. 2 


23 2 F By 208 G 1 85 N. T E R. | 
1.14111 13+ 5 ' 210 
6 Entend from 3 to $- Pont bn che Line: werkes SR, that Ex- 
tent will reach from the Difference of, Eatitude 27 5 to the Depar- 
ture 11.6 on the Line of Numbeis. ??“ 


\ © ' 2dly, © Extend from Radius or 8 Points to 3 Points, that Extent 

; will Teach from the Difference of E 275 to the Diſlange 495 
. on the Line 6f Numbers,” RO e 

| ES Cn + — 14-1 22157 1 28 tne =" 

1 By 10 Nis PE iC T. II O N. © 73 531dsC 


Find the- Oaurſe among the Points or Degrees; end the: Differ- 
enceof Latitude in its Column, right againſt which tand the Diſ- 
tance and Departure in their Columns. 

Now as the Differende oflLatſtude 275 is 10 great to be found in 
the Tables, L givide it 2by 3, and that Zo 5, Which I find 
over 5 Points, n Wedel, Cette, : 8 ain Acta "ands 90 


er2Umyi” "& N XI 3.461 * ＋ 


the Courſe 5 J Points or 64* 41. At 
the Diftance of 412 Miles draw DC — 
parallel to A B to cut AC in C; through the Point 0 — B 0 pa- 
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for the Diſtance, and 82.3 for the Departure, which being multi- 


plied by 5 is 495 the — and 411.5 the Departure, nearly as 
fore. 


C * 8 E III. 


Com fe and Depar ture from the Meridian given, to find the Diftan: * 
and Difference of Latitude. 


If a Ship fails N. E. by E. 3 E. from a Port pk 15/ South 
Latitude, until ſhe depart from * firſt Meridian 412 Miles, 1 de- 
mark her Diſtance, and what Latitude ſhe is in f e 


'B © 
Conſtructed the fame as Problem 8 1 
vil. in Geometry, 
Draw A D, upon which ere& the 
Perpendicular 'A B; draw the Line 
A C making an Angle with A B= 


5 


rallel to A D to cut the Meridian AB; then will A C be the Dif 
tance 456, and A B the Diff. of Lat. 195, nearly. 


By making the Diſtance A C Radius, it will be, 
The Courſe 5 1 Points 41! The Complement 2 4 Pts. =25® 19/ 
Te find the Dift. of Lat. To find the Diſtance. 


As S. Courſe 5 4 Pts. 9.95616 As 8. Courſe 5 1 Pts. 9.95616 
Is to the Departure 412 2.61490 Is to the Departure 412 2.61490 


So is Co-Sine . 3. 9:63099 | you Radius : '. |, +- 40020000 
1244389 5 A 

12. 24589 | — 1 > 3 1SÞ1 
995616 | | Q 95826 


— !—½•2]:̃[— :wͤ 


—äů— 
To che Diff. of Lat. 194.8 2. 2.28973 To the Diſtance 65 8 2.65874 


From the Latitude left "dow — | g” 1508. 
Subtract the Difference of Latitude 195 Miles, or „ 
The Rem. being nothing, own the Mes is on " he Wass q 90 

ieee N ＋——— 
5 By Wo OW 


0 + Ran * 5 2 Points to 22 on the Line marked 8 Ry that 
d will reach from the Departure 412 to the Diffcrence of. . 
utude 194-8 on the Line of Numbers,” 
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2dly. Extend from Radius to 5 4 Points, that Extent will reach 
from the Departure 412 to the Diſtance 455.8 Miles.” 


By INSPECTION. 


Find the Courſe either among the Points or Degrees, and the De- 
parture in its Column, right againſt which ſtand the Diſtance and 
Difference of Latitude in their reſpective Columns. 
Thus, with the Courſe 5 3 Points, and 4 the Departure, I find 
228 for the Diſtance, and 97.5 for the Difference of Latitude, which 
being doubled, gives the Diſtance 456, and the Difference of Lati- 
tude 195, as before. T — 


CAR W. 
Difance and Difference of Latitude given, to find the Courſe and De- 


parture. 


Suppofe a Ship ſails 496 Miles, between the South and the Eaſt, 
from a Port in 2? 48“ South Latitude, and then by Obſervation is in 

7 23 South Latitude; what Courſe has ſhe ſteered, and what De- 
parture has ſhe made ? TS 1 
From the Latitude by Obſervation 7 23/, take 29 48“ the Latitude 

left, the Remainder 4* 35/ multiply by 60=275, the Miles or Mi- 
nutes of Difference of Latitude. > 


Conſtructed as Problem VIII in Geo- 
metry. 
Draw the Meridian A Bg 275; upon 
B erect the Perpendicular BC; take 
496 in your Compaſſes, and with one 
Fcot on A, lay the other on the Line 
B C; join A and C; then will BC — 
be the Departure 412 and the Angle 5 1 


B A C, the Courſe g 50 100 or 5 Points nearly. 


To find the Courſe, Too find the Departure. 
As the Diſtance 466 2.69548 As Radius 10. o 
Is to Radius 10 00000 Ls to the Diſtance 495 2.69548 
So is the Diff. of Lat. 275 2.43933 Sos S. Courſe 56˙ð 20 9.92025 
12.43933 12.661575 
2.69548 10. o 39 


— 2 — 


To Co- fine Cou. 56 20/ 9.74385 To the Departure 412.8 ; bicve 


Hence the Courſe is S. E. by E. and the Dep. 412.8 Miles. 
=” By 
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By GUN TER. 


c The Extent from the Diſtance 496 to the Difference of Latitude 
27 5 on the Line of Numbers, will reach from Radius or 90 to 33" 
40” the Co-Courſe on the Line of Sines,* 
And the Extent from Radius to 56? 20” on the Line of Sines, 
will reach from the Diſtance 496 to the Departure 412.8 on the Line 
of — 


by INSPECTION. 


Seek in the Tables till againſt the Diſtance, en! in its Column, 
be found the given Difference of Latitude in one of the following Co- 
lumns; and adjoining to it ſtands the Departure; which, if leſs than 
the Difference of Latitude, the Courſe is found at the Top, but if 

reater the Courſe is found at the Bottom. 

Now with half the Diſtance 248 and half the Difference of La- 
titude 137.5, look in the Tables till they are found to agree in their 
reſpective Columns, which they do nearly over 5 Points, againſt 
which ſtands 206.2 for the Departures and being doubled, * 
412.4, nearly as before. 


„ s . 
Diſtance and Departure given, to find the Courſe * D 8 of 
Latitude. 


Admit a Ship fails 496 1 Minutes between the North and Weſt from 
the Iſland Bermudas in Lat. 32* 25! North, until her Dep, is 412 
Miles, what Courſe has ſhe ſtcered, and what Lat. is ſhe in? 


s» 
* 
* 


Note. This Caſe is conttratted much the ſame as the lat. f 

To find the Courle. | To find the Dif, of Lat. 
As the Diſtance 496 2.69543 As Radius 10. 000 
Is to Radius 10.00000 Is to the Diſtance 495 2.69548 
So is Departure 412 2.61490 So is Co-Sine Co. * 107 9.74568 
12. 61490 12.44116 

2.69548 10.00000 


To the S. of Cou. 05 100 9. 91942 To the Diff. of Lat. 276.1 2.44116 A 


—— . — — 


Hence the Courſe is N. 565 10 W. or N. W. by W. 
1 | | 2.02, . Te Me e To 
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To the Latitude ſailed from 32 25 add the Difference of Latitude 
276, or 4 36, gives 37* 1, the Latitude the Ship is in, 


Be Q. UN TEK: 
© Extend from the Diſtance 496 to the Departure 412 on the Line 
of Numbers, that Extent will reach from Radius to the Courſe 56" 
10“ on the Line of Sines. 5 . 
2dly. © Extend from Radius to the Complement of the Courſe 335 
50“ on the Line of Sines, that Extent will reach from the Diſtance 
496 to the Diff. of Lat. 276 on the Line of Numbers.“ 


By INSPECTION. 


Seek in the Tables till againſt the Diſtance, taken in its Column, 
be found the given Departure in one of the following Columns; and 
adjoining to it ſtands the Difference of Latitude; which, if greater 
than the Departure, the Courſe is found at the Top; but if leſs, the 
Courſe is found at the Bottom. 1 . . 

Now with half the Diſtance 248, and half the Departure 206, I 

look in the Tables, and find them to agree in their Columns, nearly 
over 5 Points, againſt which is Latitude 137.8, which being doubled 
is 275.0, the Difference of Latitude, nearly as before, 


Difference of Latitude and Departure given, to find the Courſe and 


NMance. 
WC Ship ſails between the North and Weſt till her Difference of La- : 
titude is 184 Miles, and her Departure is 115 Miles, I demand her 
Courſe and Diſtance ? 55 e 1 


Conſtructed as Problem IX. in Geometry 8 4 


Draw A B=184, and perpendicular to it B C 
115 join C and A; then will the Angle CAB 
e Courſe=32?, and A C the Diſtance 217 


OY _ 
23 4-7 4 b pots 
„% 7 


3 


a — 
4 Ml 6 


To * * a 
= wy - '” > — $4 20% 2 en oe GC os Eo ao ooo 
„ „„ > 


223„„%ͤc „ö, * 
4 2 $4, 


To che Tan. of the Cou. 32 9.79588 To the Diſtance 217 2.33640 
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To find the Courſe. | To find the Dillance, 
As the Diff. of Lat. 184 2.26482 As Radius Io. ooo 
Is to Radius 10.00000 Is to the Diff. of Lat. 184 2.26482 
So is the Departure 115 2.06070 So is Sec. of the Cou. 32 10.0% 158 
12. 06090 — 33640 
2.20482 10,00000 


— — — — — — — 


Hence her Courſe is N. 325 Weſterly, and Diſtance failed 217 
Miles. e %ͤͤö;ðö᷑ðͤ?y 5 
By GUN T E R. 


135 Extend from the Difference of Latitude 184 to the Departure 


1 15 on the Line of Numbers, that Extent will reach from Radius or 
45 to the Courſe 32* on the Line of Tangents.“ 


2dly, * For the Diſtance we muſt conſider it as Radius (there be- 


ing no Line of Secants on the Scale) and extend from Radius or 
90? to the Courſe 32 on the Line of Sines, that Extent will reach 


trom the Departure 115, to the Diſtance 217 on the Line of 
Numbers.” : 


By INSPECTION. 


Seek in the Tables till the given Difference of Latitude 184 and 
Departure 115 are found together in their reſpective Columns; then 
right againſt them will be found the Diſtance 217 in its Column, and 
the Courſe ſtands among the Degrees at the Top or Bottom of the 
Column where the Difference of Latitude and Departure were found, 
which in this Caſe is under 32", the Courſe required, 


The fix foregoing Problems are the common Caſes of Plane Sail- 
ing, which the Learner ought to be well acquainted with; and for 


that End I here add fix more for Practice, whoſe Anſwers may be 


found by the foregoing Rules. 


 Oueſtion I. A Ship in 2% 10/ South Latitude, fails N. by E. 89 


Lea: ues, what Latitude is ſhe in, and what is her Departure? 
Anſwer, Latitude in 2" 12' N. and Departure 17.36 Leagues. 


Rurſion 
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Queſtion II. A Ship ſails S. S. W. from a Port in 41? 30! North 
Latitude, and then by Obſervation the ſaid Ship is in 36? 57 North 
Latitude, I demand the Diſtance run and Departure? 
Anſwer. Diſtance run 98, 5 Leagues, Departure 37,7 Leagues. 


Oreſtion III. A Ship fails S. S. W. half W. from 29 30/ South 
Latitude, until her Departure be 59 Leagues, I demand her Diſ- 
tance run, and Latitude in? Fe 


Anſwer. Diſtance run 125, 2 Leagues, Latitude in 8* 1' South. 


Queſtion IV. If a Ship ſails 360 Miles South Weſtward from 21? 
59“ South Latitude, until by Obſervation ſhe be in 24 49/ South 
Latitude, what is her Courſe and Departure ? CE ng 
Anſiwer. Courſe is 8. W. by W. half W. and Departure from the 
Meridian is 317.3 Miles. 1 e 


Queſtion V. Suppoſe a Ship ſails 354 Miles North Eaſtward from 
2? of South Latitude, until her Departure be 150 Miles, what is her 
Courſe and Latitude in? * o 

Anſwer. Courſe is N. N. E. one quarter E. neareſt, and Latitude 
the Ship is in is 3˙ 12 North. ES tg 


Quęſtion. VI. Sailing between the North and the Weſt from a Port 
in 19 59/ South Latitude, and then arriving at another Port in 48 
North Latitude, which is 209 Miles to the Weſtward of the firſt Port, 
I] demand the Courſe and Diſtance from the firſt Port to the ſecond? 

Anſwer. Courſe is N. N. W. + W. and Diſtance of the Ports is 
422.3 Miles, or 140.7 Leagues. 


TRAVERSE. 


* RA - 
4 — — yu . 
—_— * — e » ö 2 — 5 
— <= 74 — 3 — 1 8 * h ö * N — 
. : — — : 4 
— 9 — , 2 4 > "M 1 * , 
a * . — 5 = 1 * 
— —__ 22 — og * „5 | J — —— 
— TEES 2 1 * * A 1 . 2 


» ww rs 


w — 4 = — " —_— =. « * 5 ” 


* 4 — nn 
* 


* 


fore and aft. 


Tx 


DRAVERSE SAILING. 


AVING learned theſe neceſſary Problems, concerning a 


Side the Ship, and then on the other Side. 
In a Ship looking towards the Stem or Head. 
Star beard ſignifies the Right Hand Side. 
Larboard the Left Hand Side. 
Forwards or Afore, is towards the Head or Stem of the Ship. 
Aft or Abaft, is towards the hinder Part or Stern. 
he Beam fignifies athwart or acroſs the Middle of the Ship. 
When a Ship ſails the ſame Way the Wind blows, ſhe is ſaid to 


Cail or run before the Wind; and the Wind is ſaid to be right aft, 
or right a Stern; 


Wind. 
When a Ship fails with the Wind blowing directly acroſs her, 


ſhe is ſa d to have the Wind on the Beam; and her Courſe is 8 
Points from the Wind. = 


When the Wind blows obliquely acroſs the Ship, the Wind is 
' ſaid to be abaft the Beam, or afore the Beam, according as her 


Courſe is more or leſs than 8 Points from the Wind. 


When a Ship endeavours to ſail towards that Point of the Com- 
paſs from whence the Wind blows, ihe is ſaid to fail on a Wind, or 


to ply to Windward. 


A Veſſel ſailing as near as ſhe can to the Point from 1 the 
Wind blows, is iaid to be cloſe hauled. The Generality of Ships 
will lie within about 6 Points of the Wind, but Sloops and other 
Veſſals will he much nearer. 


The 7/indward or Weather Side, is that Side of the Ship on which 


the Wind blows ; ; and the other Side is called the Leeward or Lee- 
Side. 


Tacks and Sheets are large Ropes made faſt to the lower Corners of 
the Fare and Main Sails, by which either of theſe Corners are hauled 


When 


Single Courſe, the next is a Compound Courſe, commonly 
called a TRAvERSE; in order to the right ———— of which, 
odſerve the following Definitions : 


A Traverſe is when a Ship, . with contrary Winde, ſails 
on feveral Courſes. 


When the Wind is directly or partly againſt a Ship' sdirect Courſe | 
to the Place ſhe is bound to, ſhe reaches her Port by a Kind of Z 


| like Courſe; which is made by failing with the Wind, firſt on one 


and her Courſe is then 16 Points from the 


ſtructed by the following Precepts : 
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When a Ship fails on the Wind, the Windward Tacks are al ways 
hauled forwards, and the Leeward Sheets aft, 8 2 
The Starboard Tacks are aboard when the Starboard Side is to the 
Windward, and the Larboard to the Leeward; and the Larboard 


Tacks are aboard when the Larboard Side is to the Windward, and 


the Starboard to the Leeward. +I 5 
To know how near the Wind a Ship will lie, Obſerve the Courſe 

ſhe goes on each Tack when ſhe is cloſed hauled, then Half the 

Number of Points between the two Courſes will ſhew how near the 


Wind that Ship will lie. 


The moſt common Caſes in turning to the Windward may be con- 
Having drawn the Meridian and Parallel of Latitude {or Eaſt and a 
Weſt Line) in a Circle repreſenting the Horizon of the Place, mar 


in the Circumference the Place of the Wind; draw the Rhumb, 


paſſing through the Place bound to, and lay thereon the Diſtance of 
that Place from the Centre. 


On each Side of the Wind lay off in the Circumference the Points 


or Degrees ſhewing how near the Wind the Ship can lie, and draw | 
theſe Rhumbs. „ „„ e | 

Now the firſt Courſe will be on one of theſe Rhumbs, according 
to the Tack the Ship leads with ; draw a Line through the Place 
bound to, parallel to the other Point, to meet with the firit, and this 


will ſhew the Courſe and Diſtance on the other Tack. 


To ResoLve a Traverſe, is to reduce and bring ſeveral Courſes 
into one ; the Courſes are known by the Compals, and the Dif- 
tance by the Log, which in common Voyages is heaved once in 
two Hours, but in Ships of War, or to the Eaſt Indies, every 


Hour. | 


In the Steerage or ſome convenient Place in the Ship, there ge- 
nerally hangs a Table, called the Logboard, divided into ſeven Co- 
lumns; in the firſt is written the Hours of the Day, the ſecond the 
Knots that the Ship runs during Half a Minute, each of theſe 
Knots bears the fame Proportion to a Sea Mile, that half a Mi- 
nute does to an Hour ; conſequently ſo many Knots as the Ship 
runs in half a Minute, (the Time allowed for trying the Experi- 
ment) ſo many Miles ſhe runs in an Hour. In the third the Fa- 
thoms, 10 of which ought to make a Knot; in the fourth the 
Courſes ſteered by the Compaſs; in the fifth the Winds; in the 
ſixth the Leeway, or how far the Ship is drove to the Leeward of 
the Courſe ſteered by the Compaſs ; in, the ſeventh the Tranſ- 
actions of the Day, as in the following Table. Every Day at 
Noon the Logboard is tranſcribed iato the Logbook, which is dis | 


= 
| 


- * * 1 — 8 2 — 
— — 
„„ Ar 
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_ vided into Columns, exactly like the Logboard, and the ſevefal 


Courſes being corrected for the Leeway and Variation, and the Diſ- 
tance run upon each being fet down in a Traverſe Table, ſhews 
what Difference of Latitude and Departure the Ship has made during 


the laſt 24 Hours, and from thence is found the Latitude and Lon- 


gitude the Ship is in, &c. This Operation is called doing a Day's 


Wot. 
The LOG BOA RD. 

1 Fr MY has Lee- F | N 4 
H. | K.| F. | Courſes. | Winds. 4 Tranſactions. 
KALE | . . — — 

2 6 S. W. by 8. N. 
3 1 | 
6 5 N. W. PETS | | 

1 ' _— Moderate Gales and 
| % 4] $5]. ME. N.N.W. [fair Weather; at 8 
1 4) Sl- * ſeo the Northward. 
5. 4 4 5 5 | 
4 A eee 
8 5 |S. W. by S. W. N. W. 13 
110 4 5 I = PR + 
J cre Woe 7 JEM E SITY þ 


Having placed the ſeveral Courſes and Diſtances run upon each, 
begin with the füſt Courſe S. W. by S. which is 3 Points, and the 
Diitance run upon it being ſummed up, is 21.5, or an Half, which 
being doubled (becauſe the Log is hove every two Hours) is 43. 
In like Manner proceed with the other Courſes, and then find the 
Difference of Latitude and Departure for each Courſe and Diſ- 


tance. 


W hen the Courſe is to the Southward, the Difference of Lati- 


tude muſt be ſet in the Column marked S. but if to the Northward, 
in that marked N. likewiſe when the Courſe is to the Eaſtward, the 
Departure muſt be ſet in the Column marked E. but if to the Weſt- _ 
ward, in that marked W. Thus the firſt Courſe being S. W. byS. 

3 Points, the Dikerence of Latitude belonging to it is ſet under 8. 
and the Departure under VV, as in the following Table. 


The 
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The TRAVERSE TABLE. 


_ — | — N OY 


Courſes. | Dit. | N. | 8. | R. W. 


} 
i 
— 


| N. E. | 45 | 31,8 | 31,8 
| S. W. by 8. || 27 | | 8 22,4 15,0 
1 1,8 | 58,2 38,9. 


1] 318} 31,8 31.8 


D. Lat. 26,4 Dep. „„ 


Here the Weſtings being greater than the Eaſtings, the Difference 
ſhews how far the Ship has got to the Weſtward; and the Southings 

being greater than the Northings, ſnew how far ſhe has got to the 
Southward of the Place ſhe ſet out from. = 
Now the Difference of Lat. 26.4 and Dep. 7.1 being looked for 
in the Tables, will be found nearly ſtanding together under 155 and 
againſt Diſt. 27. Hence the Courſe made good upon the ſeveral 
Courſes is S. 15 W. and Diſt. 27 Miles. ; 

In heaving the Log, one Man holds the Reel upon which the Log- 

Line is wound, and another holds the Half-Minute Glaſs; an 


Officer of the Watch heaves the Log over the Stern on the Lee-ſide, 5 


and when he obſerves the ftray Line is run off the Reel (to denote 
which there is fixed a red Rag) he cries turn / the Glaſs- holder 
anſwers done / who, watching the Glaſs, the Moment it is run out, 
cries /top / the Reel ng WORE ſtopped, the Kmots, or Knots 
and Fathoms run off, ſhow the Ship's Rate of Sailing per Hour, 

if the Wind is conſtant, = Wo 


u K A M n £ 


Yeſterday at Noon we were in Lat. 25 22 N. and have till this 
Day at Noon run the following Courſe ani. Diſtances per Log. viz, 
S. W. by W. 45 Miles, E. S. E. 50 Miles, S. W. 30 Miles, S. E. 


dy E. 60 Miles. Required the Lat. come to, and the direct Gourſe 
and Diſtance ſailed? „ 


. 3 f — 9 


N 


Circumference, marking it with its 


the obſcure Lines c 1, 2, c 364. 


then will D repreſ-ut the Ship's 
Place at the End of her firſt Courſe. 
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By PROJECTION. 


With the Chord of 60® deſcribe a 
Circle to repreſent the Compaſs, and 
through the Centre C draw the Me- 
ridian S. N. and the Parallel, or Eaſt 
and Weſt Line W. E. 

Take from the Line of Rhumbs 
on the Plane Scale each Courſe, and 
lay it cf from the Meridian on the 


proper Number, 1, 2, 3, 4, and draw 


The firſt Courſe ſet off is c 188. 
W. by W. 5 Points, produce c 1, 
if neceſſary, and lay off on it the 
firſt Diſtance 45 Miles from c to D, 


Next ae D L parallel to the E. S. E. Line e 2, which make 


equal to the ſecond Ditiznce 50 Miles—L q parallel to the S. W. 


Line c 3= 3c Miles, and q Q parallel to the S. E. by E. Line c 4= 
60 Miles, then will Q repreſcat the Ship's Place at the End of her 
ſeveral Courſes, ” 
Produce the Meridian c $ to P, and draw the Line PQ parallel to 
W. E. and join c Q. then will P be the Difference of Lat. 98, 5, 
PQ the — 375, © Q, the Diſtance 105, 5 Miles, and the 
Angle Pe Q the Courſe 207 500. 
Hence the direct Couiſe made good is S. 20" 50%, E. and Diſtance | 
2055 5 Miles. 


To Work the fame by INSPECTION. 


Complete the Traverſe Table as before directed, and write down 


| the ſereral Courſes and Diſtances run upon each. 


Begin with the firſt Courſe S. W. by W. 5 Points, Diſtance 45 


Miles. 


Over 5 Points, 3 in the Table of Points, and againſt Diſtance 45, 
Rand 25,0 in the Column marked Diff. of Lat. at the Bottom, and 


3744 in the Column marked Departure, Andes the Courſe is between 


the South and Weſt, ſet the Ditlerence of Latitude under S. and the 
Departure under W. 
In like Manner proceed with the ſeveral Courſes and Diſtances ; 


and when found will ſtand as in the following Traverſe Table. 


The 
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The TRAVERSE TABLE. 


| Courſes, Dit.“ N. 8. E. W. 
; 1 W. by W. 48 | : 25,0 | | 374 | 
S. W. 30 || 8,2 2152 
S. E. by E. 5 
5 I Diff of Lat. 98,6 | 95,1 58,5 
„ | | 53,6 A 
Dep. 3755 | 
. ens . Iz PE 
Diff. of Lat. 98,6 PFF 
| Lat. in — i — 22 53 N. 


Having placed them as above, add up the Weſtings, Eaſtings, 
Southings, and Northings, and ſet down their reſpective Sums at the 
Bottom of each Column, and as the Eaſtings are greater than the 
Weſtings, ſubtract the leſs from the greater, and the Difference 37,5 
ſhews how far the Ship has gone to the Eaſtward of her firſt Place; 
and as there are no Northings, the Sum 98, 5 in the Column marked 
S8. ſhews how far ſhe has gone to the Southward of her firſt Place, 


To find the Courſe and Diſtance made good. 


With the Difference of Latitude 98,6 and Departure 37,5 enter 
the Tables, and you will find the neareft Numbeis to theie ſtanding 
together are 98,1 and 37,6 under 215, and againſt Diſtance 105; 
hence the direct Courſe is S. 21 E. and Diſtance 105 Miles, and 
Lat. in is 22 53 N. The ſame may be found by Calculation. 


1 2 Calculation 
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Calculation for it will be, 


To find the Courſe, 5 To find the Diſtance, 

As the Diff. of Lat. 98.65 1.99388 As Sine @ourſe 20% o 9.55102 
Is to Radius go? 10.00000 Is to Departure 37* f/ 1,57403 
So is the Departure 335 1.57403 So is Radius 909 10.00000 

11.7403 11.857403 
1.99388 9.55102 
To Tan. Courſe 20” & 9. 5801 5 To the Diſtance 105.5 2.0230 


— — —— 


Hence the Courſe is S. 20, 50 E. and Diſtance 105, 5 Miles nearly 
as before. a 2 


STZAMNPLE 1 


Suppoſe a Ship from the Lizard in Latitude 49 5) is bound to 
Cork in the Latitude 51* 49/ N. whoſe Departure from the Meridian 
is 162 Miles Weſt, but by Reaſon of contrary Winds is obliged to 
{ail on the following Courſes, viz. S. S. W 54 Miles; W. by S. 30 
Miles, N. W. by N. 40 Miles, N. E. by E. 69 Miles, N. N. W. 60 
Miles; I demand the direct Courſe, Diſtance, Difference of Lati- 
tude and Departure made good upon theſe ſeveral Courſes, with 
the Latitude the Ship is in, and what Courſe ſhe muſt ſteer, and how 
far, to gain her intended Port ? Me 


By PROJECTION: 
51 40 


Latitude of Cork — 
Latitude of Lizard ——— 49 57 


Difference of Latitude 1 528 8112 Miles, the Dep. 162 M. 


With the Difference of Latitude 112, and the Departure 162, be- 
tween the Lizard and Cork by the laft Caſe, the Courſe will be 
found nearly N. W. by W. and Diſtance 197 Miles. 

With the Chord of 60? deſcribe a Circle, through which draw the 
Meridian, North and South, and crofling that at Right Angles, 
draw the Eaſt and Weſt Points. The Centre repreſents the Li- 
| zard ; then ſet of wo Points from the South Weſterly, through which 


draw 
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draw a Line to the Centre for the firſt Courſe S. 8. W. upon that 
ſet off the firſt Diſtance run 54 Miles, which is the Ship's Place at 
the End of her firſt Courſe; draw the W. by 8. Rhumb, and pa- 
rallel to it, a Line paſſing through the Ship's laſt Place, and upon 
that ſet off 39 for the ſecond Diſtance; draw the N. W. by N. 
Rhumb, and parallel to it, as before, draw a Line paſſing through 
the Ship's laſt Place, upon which ſet off 40, and that will be the 

Place of the Ship at the End of her third Courſe ; then draw the N. 
E. by E. Rhumb, and parallel to it, a Line paſſing through the Ship's 
laſt Place, and upon that ſet off 69 for the fourth . then 
draw N. N. W. Rhumb, and parallel to it, draw a Line, as before, 
through the Ship's laſt Place; upon that ſet off the laſt Diſtance 60, 
which is the Place of the Ship at the End of her ſeveral Courſes; 
from which draw a Line parallel to the Eaſt and Welt Line, until it 
cuts the Meridian ; for the whole Departure, from that to the Cen- 


tre being meaſured on the ſame Scale, will give her Difference of 


Latitude made good upon the ſeveral Courſes; and a Line drawn 
from the Ship's laſt Place to her firſt, will give her Difference of 
Latitude made good upon the ſeveral Courſes; and a Line drawn 
from the Ship's laſt Place to her firſt, will give the whole Diſtance, 
and the Angle that it makes with the Meridian will be the Ship's 
Courſe, „% os e 2 


Now to find what Courſe ſhe muſt ſteer, and how far, draw a 
Line from the Ship's laſt Place to her intended Port for her Diftance 
and a Line drawn from the Ship's laſt Place, parallel to the Meridian 

for a new Meridian; and the Angle which that makes with the Diſ- 
| tance, will be the Courſe ſhe muſt ſteer to the intended Port; which 
may be eaſily underſtood by looking at the following Figure: 
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Dep! 162 


By the he Method any Traverſe may be conſtruQed, as alſo 
the Chip s Way pricked off on the Plane Chart. 


But it being rather tedious, and not ſufficiently accurate; we ge- 
nerally work at Sea 


By INSPECTION. | 


Firſt, to find the Courſe and Diſtance between the two Ports. 
In the Table it wil! be found, that the Numbers ſtanding together 1 
neareſt to 112 the Difference 5 Latitude, and 162 the Departure, il 
a e 151.3 and 113 over 55", the Diſtance anſwering to theſe is 197, j 
conſequently the direct Courſe is N. 55 W. or neatly N. W. by W. | 
Diſtance 197 Miles. 15 
2dly. Begin with the firſt Courſe S. 8. W. 2 Points, under whick 
in he Tables, and oppoſite to the Diſtance 54 Miles, ſtands 49.9 
for the Difference of Latitude, and 20.7 for the Departure; and as 
the Courſe is between the South and Welt, I ſet the Difference of 
Latitude under the Column marked S, and the Departure under 


that 
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that marked Weſt; in like Manner proceed with each Courſe and 
Diſtance, which, being found as above, will ſtand as in the tallow- 
ing Traverſe Table: ; 


The TRAVERSE TABLE. 


—— m — —— A * 


Differ. of Lat. Departure. | 


_—_— 


Courſes: | Diſt. | N. s K. . 

S. S. W. 84 | | 49,9 1 20,7 | 
W. by S. 39 7.8 38,2 

N. W. by N. 40 33.3 JJ. 

| - 2 | 09 "BW 57,4 * 3 
| „ 4s iu O 5 | | 2 0 


12% | 57-5 | 57:4 041 
57.5 $724 


Dig. of Lat. Verben 69 5 [Dep. Weſterly 46,7 


— 


Having placed them as above, 1 up all the W efings, Eaftings, | 
Northings, and Southings ſeparately, and fet down their reſpective 


Sums at the Bottom of each Column ; z and as the Weſting is greater 


than the Eaſting, ſubtract the one from the other, and the Differ- 
ence 46,7 ſhews that the Ship's Departure is ſo much Weſt of her 


_ fart Meridian. 


Again, the Northing being greater than the South! ng, ſubtrad 
the Leſſer from the Greater, and the Remainder 69,5 ſhews how far 
the Ship is to the Northward of her firſt Place. 


Now having the Difference of Latitude and Departure made good 


upon the ſeveral Courſes, ſeek in the Tables until they are fogad 


ſtanding together in their reſpective Columns, the neareit ro which 


is 69,6 "and 47 under 34 Degrees, againit them ſtands 84 for the 


Diſtance ; conſequently the Courſe made good upon the ſeveral 
Courſes is N. 34 W. Diſtance 84 Miles. 


To find the direct Ceurſe and Diftance to the intended Port, 


To the Latitude left 49" 57/ N. add the Difference 69 equal 15 9 
gives 51 6 the Latitude in: Then 
From; the Latitude Cork — 51,49 
Subtract the Latitude in — er, 


The Diff. of Latitude between the Ship and Cork is 43 Miles 


— — — 
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The Departure between the two Ports is — 
The Departure made being W. ſubtract — 


The Departure between the Ship and Cork is — 


115.3 Ms, 


With this Difference of Latitude 43, and Departure 115,3, ſeek in 
the Table till they are found ſtanding together in their reſpective 
Columns, the neareſt to which will be found over 69? and 70%, being 
| edded is 139, half that Sum 69 30 is the Courſe, and half the Diſ- 


tance to thele is 123 Miles, 


Hence the Ship's direct Courſe to Cork | is N. 635 30 W. and 


Diſtance 123 Miles. 
Ide ſame may be done 


By CAL CU LAT] 3 


To find the direct Courſe and Diſtance between the Lizard and 
Cork by Caſe VI. it will be, 


To and the Courle. 
As the Dif. of Lat. 112 
Is to Radius 
So is the Departure 162 


2.04922 
10. ooo 
12. 20951 


12.209511 
2.04922 


— 


: 


To the Tan. Cou. 55 20/ 10, 16029 


T 0 find the Diſtance. 

As the S. of Cou. 55 20 9.91512 
Is to the Departure 162 2.21951 
80 is Radius, 10,00000 


„ — 1 


12. 20951 
* 


To the Diſtance 197 2. -29439 


— 


Hence the direct Courſe and Diſtance between the Lizard and Cork 
is N. 55.20 W. er r N, W. by W. nearly, Diſtance 197 Miles. 


Then, 


For the firſt Courſe S. S. W. 2 Points, Diſtance 54 Miles. 


5 To find the Dep. 
As Radius . 10. ooοο 
Is to the Diſtance 52 1.73239 


So is S. Courſe 2 Pts. 9.58285 
11.31 524. 
10.00000 _ 
To the Departure 20.7 


131524 


To find the Diff. of Lat. 
As Radius _ | 10.0000@ 
Is to the Diſtance 54 1.73239 
So is Co-fine Courſe, 2 Pts. 9.96562 
I 1.69801 
10.00000 


To the Diff, of Lat, 49.9 
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In like Manner proceed to find the Difference of Latitude and De- 
parture for the other Courſes and Diſtance; Which being-found and 
ſet down in their repective Columns, will ſtand as in the foregoing 
Z „ 5 8 „ 
Having found the Difference of Latitude and Departure made 
upon the ſeveral Courſes, and alſo the Latitude in, with the Dif- 
ference of Latitude and Departure between the Ship and Cork, as 
before, the ditect Courſe by Caſe VI. will be found N. 6g* 33 W. 
and Diſtance 123 Miles. 3 3 

All the preceding: may be- found by (Junter's Scale, but ſhall leave 
the working of them to exerciſe the Learner, who ought to be well 
acquainted with Traverſe Sailing; and for that Purpoſe it has been 
thought proper to ſubjoin the following, which is the moſt general 
and uſeful that well; can be, and may be worked by any of the fore- 
geiig Methods.. - - VVT | 


[ 


A Ship being at Sea in Latitude 37 ro! N. is bound to a Port in 
Latitude 33* N. the Departure between the Ship and the Place is 
180 Miles, conſequently by Caſe VI. the Courſe-will be S. W. by 
S. 2 Degrees Weſterly, and Diſtance 308 Miles, but the Wind 
being variable, is obliged to ply upon theſe ſeveral Courſes, the 
Diſtance run upon each being obtained by the Log; and firſt ſhe. 
| fails (with ker Larboard Tacks on Board) S. W. by W. 27 Miles, 

bell S, W. half W. 30 Miles, W. by S. 25 Miles, W. by N. 18 
Miles. SN 4 : 

(Starboard Tacks on Board Wind ſhifting) S. S. E. 32 Miles, 
S. S. E. three quarters E. 27 Miles, S. by E. 25Miles, S. 31 Miles, 
8. S. E. 39 Miles. > . | 


Required the Latitude the Ship is in and ker Departure from the 4 
Meridian, upon what Courſe ſhe muſt ſteer if poſſible, and how far 
he muſt ſail to gain her intended Port? 5 Fs 


| The Difference of Latitude and Departure being found by the 
preceding Directions, will ſtand as in the following Table: 


A K. . The 
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FR BEE | Dif. of 2 | Departure. 1 2 7 
| Courſes. | Diftancy. | N. } $, | 8. | W:--#-- 

Is. w. by w.. . | 7. „ 1 
W. s. W. zW.] 30 V 
r 1 BB." 8 
| W. byN. 41 7.77 
3 ; $.. 1 TI TT 
| 8. S. E. 32 4 29,6 + 5 hs 

18. S. E. 4 E. 27 23,2 13.9 

i 8. by E. 25 8 245 be 49 
| - South. 31 31,0 CHE | 

| 8. 8. E. 39 36,0 14,9 — 

i — w — — h | — 1 
35 172,09 45:9 . 

3 CV 3 

NF | # | 
1 SG Dit. Lat.] 169,4 8. Depar, 2 'f 


| with many who go to School purely to learn Navigation only) with 
out going through Mpx LaTITUME SAILING, as the former ig 


Þ — of Eaſting or Weſting, into Difference of , 


The TRAVERSE TABLE. 


The Ship | is in Latitude 24* 207 N. ha n is 47. 4 W. 

The Courſe made good js S. 15 38“ W. and Diſtance 175-9. 

The Courſe to the intended Port is S. 58 g1/ W. or S. W. by W. 
one quarter Weſt neaily, Diſtance 15 _ 


Note. The Teacher may put the Pupil upon W * 
SAILING immediately, if his Time be ſhort (which is the Caſe 


fully ſufbcient for the Seaman's Purpoſe, provided he be ſhewn how 
which mult be done by Middle Latitude Sailing. 


. wn, * ae 
5 * * k 1 _ y 
* * -% 
w 


MIDDLE 


* 


MIDDLE LATITUDE SAILING. 


 INPrant SA1LING the Earth was conſidered as a Plane, re- 

preſenting a Bowling Green, having the Meridians parallel to 
each other, and conſequently the Degrees of Longitude equal in all 
Places; but this cannot be true, as the Earth is a Globe or Sphere; 
. 8 DT | w_ 


As the Meridians are Circles on the Terraqueous Globe, meeting 
in the Poles (as may be ſeen in the following Figure) it is obvious, 
that any two of theſe Circles muſt recede more at greater Diſ- 
tances from the Poles ; and at equal Diſtances from each Pole, or at 
the Equator, the Diftance between the Meridians is greateſt. 


IT be true Place of a Ship at Sea depends upon its Diſtance from the 
Equator, and ſome noted Meridian; and fince the Meridional Diſ- 
tance, that is, the Diſtance between any two Meridians, varies in 
every Latitude, it is therefore convenient this Diſtance ſhould be 
reckoned in a fixed Latitude ; and where the Degrees are of the ſame 
Magnitude with thoſe of the Meridian, which can be no where but 
on the Equator, where 60 Geographical Miles make a Degree. 


The Circumference of all Circles are in direct Proportion to each 
other, as their Radii; and ſince the Earth turns once round its Axis 
in 24 Hours, every Point upon its Surface muſt deſeribe Circles 
parallel to the Equator : Hence it follows, that the Circumference 
of any Parallel of Latitude in Miles, is to the Circumference of the 
Equator in Miles, as the Co-Sine of that Latitude is to Radius ; 
and that the Breadth of a Degree in any Parallel of Latitude is to the 
Breadth of a Degree upon the Equator, as the Sine Complement 
of that Latitude is to Radius. Wn, 0 


By the laſt Proportion was the following Table calculated; which 
ſhews the Breadth of a Degree of Longitude in every Latitude; and 
may be made to anſwer for any Degrees and Minutes by taking pro- 

pot tional Parts; N 


k 2 


D. 1,.TMites args 


D.L., Viiies D. T. Miles. D. L. J Males. x 
169 99 19 5% 73/37 7 921-55 134 40173 $77 58 
2 159 99] 20 56 38] 35 147 33] 56 133 55! 74 [19 53 
3 159 92] 21 j56 of 39 46 62] 57 32 68, 75 [is 52 
459 86 22 57 „ neee 
3 59 7723 55 23j 4t 45 28 59 30 90/77 [13 50 
6 9 67 24 54 81 42 44 59] 60 j3o oo, 78 [12 48 
7 159 5%} 25 {5+ 3% 43 {43 B8} 61 29 19 79 [11 45 
869 42 20 153 93 4 16] 62. 28 17] 80 [10 42 
| 9 159 200 27 53 55 45 42 4331 63 2 24 81 i 9: 3*-- 
10 [59 080 25 |52 97 46 {qr 68 64 26 30 82 | 8 35 
| 11 {58 89] 29 52 47] 47 4% 92] 65 {2 36' 83 | 7 32 
12 58 68) 30 51 9 48 40 15] 66 24 47 84 | & 28 
13 58 40 31 5 43] 49 32 36 67 123 45 87 | 5 23 
14 58 22 32 50 8 50 138 57 63 22 48,86 | 4 18 
| 15 57 95] 33 {0 32; 5b 137 7% % % $o 87 | 3 144 
| 16.157 G7] 34 40 74j 52 136 94] 70 zi 52 88 | 2 09 
i7 157 37] 35 149 15} $3 136 {71 [ig 54 8g | 5 
18 12 6 30148 cal 54 1345 251 72 1148 cc F 


how many Miles auſwer to a Degree of Lon- 


_  gitude, at every Degree of Latitude: 


— C Ca — 


As Co Sine of any Paral. of Lat. 


So is the Radius, or Sine of go? 
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Hence it follows that : 


As Radius, or Sine 905 7 
Is to the Diſt. run in Miles in that Is to the Diff. of Long. in Miles 


Lat. 


a NV 


To the Diſt. in Miles between any 
(Two Merid, in that Paral. of Lat. 


To the Diff. of Long. in Miles 


From what has been faid ariſes the Solution of the following 


Problems: 


. 


The Difference of Longitude between two Plæces b:th in one Parallel of 


' Latitude being given, to find the Di/lance between them. 


Suppoſe a Ship in the Latitude 40* 3o' N. or S. fails directly E. 


or W. until her Difference of Longitude be 3? 30', and the Diſtance 
failed be required. e 


P 


/_ DNA 


—— 


0 


BR 3 on” 7 
. Sante A 7.0 


My Dif. La 210 


Jiu g0 


SH PROTECTION. 


5 Witch the Sine of 90 in your Compaſſes taken from the Plane 
Scale, and with*one Foot in P deſcribe the Arch EQ, and upon it 


ſet off the Difference of Longitude 210 Miles, and draw the Lines 
PE and PQ to repreſent the two Meridians ; then will E Q re- 
preſent the Equator, and P the Pole. Again, with the Sine Com. 


of the Latitude 49* 36/, viz. 40* 30“ in your Compaſſes, taken from 


the Line of Sines on the Plane Scale, and with one Foot in P. 


deſcribe an Arch, and the Diſtance between the Points, where it cuts 
the two Meridians, being meaſured upon the fame Scale of equal 


Parts that the Difference of Longitude was, will be the Departure 
136.4 Miles. —— = — 


Or, 


So is Co-SineofanyParal.of Lat. 


IJ 
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Or, thus: LE : | 

Draw the Meridian A B, and with the Chord of 60 in your 
Compaſſes deſcribe an Arch, and upon it ſet off the Complement of 
the Lat. 40? 3o' (taken from the Line of Chords) and ſet it off 
upon the Arch as a Courſe in Plain Sailing, and draw the Line 
A Cas a Diſtance, which make equal to the Difference of Longitude 
210 Miles; then will the Departure C D be the Diftance 136.4 
ii Miles, as before; this laſt Method is preferable to the former, as you 
| are not confined to any particular Scale. 
Reverſe this Problem, and ſuppoſe the Diſtance failed in any 
Parallel of Latitude given, to find the Difference of Longitude. 
li 7 With the Sine Com. of Latitude in your Compaſſes deſcribe an 
Arch, upon which ſet off the Departure 136.4 Miles, and through 
a the Points where it cuts the Arch draw the Lines PE and PQ; 
| a . 3 

| then with the Sine of go? in the Compaſſes, and one Foot in the 
[4 former Centre P, deſcribe an Arch to cut PE and PQ; then EQ 
. being meaſured upon the ſmall Scale of equal Parts that the Depar- 

it ture was, will be the Difference of Longitude 210 Miles, ; 


i BY CALCULATION, 
—_ To find the Departure. 
1 As Radius — — 90 10.00008 


Is to the Difference of Longitude —— 210 2.32222 
do is Co-Sine Latitude —— —— 49.30 key reg 


To the Diſtance or Departure — 135.4 2.13476 


BY G UMNT ER. 


The Extent from Radius to Sine Com. Lat. 40? 30/ on the Line 
of Sines, will reach from the Difference of Longitude 210 to the 
_ Diſtance 136,4 on the Line of Numbers,” 3 


r INSPECT 0:0; 


Find the Sine Com, of the Latitude among the Degrees, and in 
the Diſtance Column the Difference of Longitude; oppoſite to 
which, in the Column of Departure, is the Diſtance required; but 
as the Co- Latitude is 40* 30% therefore, 


For 


12. 13476 
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For 40 Degrees you'll find 12s 
For 41 Degrees you'll find 57 
The Sum is | 1 
* is the Dune required 136.3 £ 


This is done becauſe the Table of Difference of Latitude and. 
Departure is calculated only for ſingle Degrees. - 
By the Reverſe of the laſt Problem, having the Diſtance run in 
any Parallel, to find the Difference of LESSER. 


Suppoſe a Ship. in Latitude 405 30“ N. or 8. al directly E. or 
W. 1 1365 4 Miles, and her Difference of Longitude be required. 


As Co- Sine of Latitude 49, 30/ 9.81254 
| Is to the Diſtance | 126 4 2. 1348 1 5 
Ss is Radius . Io. ooo 
12.1 3481 
9.81254 
To the Difference of Longitude 210 2.32227 


— — 


* 


ul INSPECTION. 


| Look for the nn. of the Latitude among the Degrees as 
if it was a Courſe, and the Departure in its Column; right again 
which ſtands the Difference of Longitude in the Diſtance Column, 


PROBLEM IL 


11 it be i to find the Diſtance of two Places under the ſame 
Parallel, and the Diſtance of two other Places under the ſame 
Meridians with the former, differing only in Latitude, it will be, 

As the Sine Complement of one Latitude, is to the Diſtance be- f 
tween two Places in that Latitude, ſo is the Sine Complement | 
any other Latitude, to tbe Diſtance between two Places in that La- 
titude, lying under the ſame Meridians with the former Places. 


Suppoſe two Ships in the Latitude 45 N. Diſtance 220 Miles, 
| fail both directly North 260 Miles, and if it be required to find their 
5 Diſtance ener, 


fo MIDDLE LATITUDE SAILING. 


By) PROJECTION. 


Having does the Diſtance ſailed 260 Miles into Degrees, 
end added them to the Latitude failed from 45*, gives 49 20', 
the Latitude they are in: with the Sine Complement of the firſt. 
Latitude 45 in your Compaſſes deſcribe an Arch; and with the 

Sine Complement of the ſecond Latitude 40? 400 deſcribe an Arch 
upon the former Centre; then upon the firſt Arch ſet off the firſt 
[i Diſtance, and from the two Extremities draw Lines from the 

1 Centte, and they will cut the ſecond Arch in two Points; the 

1 Diſtance between which being meaſured upon the ſame Scale, will 
| be 202. 75 — e the * are aſunder i in the Latitude come to. 


1 
| ; 
14 By A HEN ATI ON. 
| | As the Co-Sine of the Latitude failed frem 455 ; 9.84948 
3:18 Is to their Diftance aſunder 220 2.34242 
| So is the Co- Sine of the Latitude come to 49 20' 9.31402. 
6 3 
1 ET ; N 9.84048 
| | Io the Diſtance required — 202.7 2.30696 
19 8 
Si! 


HS COUNTER. 


© The Extent from 45” to 40* 40“ on the Line of Sines, will 
reach from 220 to 202.7, the ſecond Diſtance on the Line of Num.” 


| a _* From what has been ſaid it will be eaſy to conceive, that the 
1 —— — counted in one Parallel of Latitude, will not be equal 
1 to that counted in any other Parallel of Latitude, on the ſame Side 
(Fi of the Equator ; and as Ships ſeldom ſail N. or S. upon one 
| ll; Meridian, but croſs many in various Directions, it follows, that 


the Longitude can neither be found by the Latitude left, * _ 
| at 
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that come to: therefore add them together, and take half that Sum 


for a Mean or Middle Latitude, by which Departure may be con- 
verted into Longitude, and 1 into 1 for it win | 
be, 1 


As the Co-Sine of the Mid. Lat.) (As Radius 7 


Is to the Dep. from the Merid. 98 to the Diff. of 1 
So is Radius 


To the Miles of Diff. of Long. * (To the Departure,* 


So 1s the Co-Sine of Mid. Lat. 


Or, without Mering the Departure to find the reft, it will be, 


As the Difference of Lana As the Co-Sine Middle Lat. 
Is to the Difference of Longitude | Isto the Tangent of the Courſe, 
So is the Co:Sine Middle Lat, | So is the Difference of Latitude 
To the Tan. of the Courſe. To the Difference of Longitude 

55 AN D, 


As the Co- Sine Middle Lat. 
Is to the Sine Courie, 
So is the Diſtance ſailed 
To the Difference of Longitude,* 


Let L B A G be made equal to the Mid. Latitude, A G. (SAD) 
the Radius. 5 5 


Then AB will be the Co-fine of the Mid. Lat. and DE i 
of the Courſe of the fame Radius A G or AD. 

But A Bis the X of Lat. and D E is the X of Long. by Conſtrution, 

Whence AB the X of Lat.: Co-fine Mid. Lat:: D E Difference of | 


s the Tang. 


Long. : Tang. Courſe dieren, as A B: D E : : Co- ſine Mid. Lat. : 


Tang. Counts. 
. CASE 


32 
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CAS 


1 


The Latitude and Longitude of two Places given, to fd the Courſe and 


Diſtance. 


Required the Courſe and Diſtance from the Lizard to the E. End 


of the Illand of Barbadoes ? 


Lizard 49 57/N. — 49% 2 T0 14 W- 

E. End Barbadoes „I. 13 12 N. — 13 12 Long. { b JW. 

Difference of Latitude 365 45 S.Lat. 63 og Dif. of Lon. 54 23 
60 

60 Mid. Lat. 31 34 — 

— 09 do in Miles 3263 

In Miles "nl — — 


ConvSTRUCTION. 


Draw the Line P. E. to repre- 


ſent the Meridian of the Lizard. 


Take in your Compaſſes go* 


from the Line of Sines on the 
Plane Scale and deſcribe the Arch 
E Q, upon which ſet off the Dif. 
of Long. 3263 from E to Q 
then will E Q repreſent the Equa- 
tor. Draw P Q, then will PE 
and P Q repreſent the two Meri - 
dians. With the Co- ſine of the 
Middle Latitude 58 26“ in your 
Compaſſes, taken from the Line 


of Sines, deſcribe the Arck DF 


* 


Cons TRUCTION. 


Draw the Line A B to repre- 


ſent the Meridian of the Lizard, 


and with the Chord of 60* deſcribe 
an Arch, upon which ſet off the 
Comp. of Mid. Lat. 58 260 as a 
Courſe in Plane Sailing, taken 
from the Line of Chords, and 
draw the Line A C as a Diſtance 
equal to the Diff. of Long. 3263, 
from C let fall the Perpendicular 
C D and that will be the Depar- 
ture 2780 Miles. 
Again ſet off the Dif. of Lat. 
2205 from A to E, upon E eret 
3 


- Beg 2 
I. IC” 
2 
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o cut the Meridians in D and F the Perpendicular EG, which 
draw the Line D F and that will make equal to the Departure DC 
be the Departure 2780. 22780, draw the Line GA and it 
Set off the Diff. of Lat. 2205 is done, for the Angle G A E will 
on the Meridian from P to B, on be the Courſe 51* 35/ and A G the 
B ereCt the Perpendicular B C Diftance 3549 Miles, the ſame as 
which make equal to the Depar- before. | 
ture D F 2780, draw the Line Hence it will be eaſy to con- 
C P and it is done, for the Angle ſtruct any Caſe in Middle Lati- 
CPB will be the Courſe 51* 35/ tude Sailing by conſidering the 
and the Line C P the Diſtance Comp. of Mid. Lat. as a Courſe 


3549 which was required, in Plane —_— and the Diff. of 


Long. as the Diſtance, and the 
Perpendicular let fall on the Me- 
3 1 _ ridian will be the Departure. 
Then having the Difference of Latitude and the Departure given, 


the Courſe and Diſtance is found the ſame as in Caſe the VI. in 


Plane Sailing, 8 55 2 
By the laſt Method are the following Caſes in Middle Latitude 
Sailing conſtrued, being in my Op'nion preferable to the former, 


as the Learner is not confined to any particular Scale of equal Parts, 
and has only to make uſe of the Line of Chords. i 


By CALCULATION. 


To find the Departure it will be. To find the Courſe it will be. | 


As Radius go? 10.00000 As the Diff. of Lat. 2205 3.34341 
Is to the Diff. Long. 3263 3.51362 Is to Radius 90 10.000c0 
Sois Co- ſ. Mid. Lat. 313 9.93046 Sois the Departure 2780 3.44404 


13.44408 1 13-44494 
10. ooooo | 5 3.34344 


— .: —— — —— 


To the Departure 2780 13. 34408 To the Tang. of Cou. 5 1350 1010063 


To find the Diſtance it will be. 
As Co-ſine Courſe 51 35 9479335 
Is to the Diff. of Lat. 2205 hop 


S0 is Radius 90 o, ooo 
13,3434 

9779335 

To the Diſtance 3549 3,5 5006 


La wy 705-0: 


the Diftance 3549 on the Line of Numbers. 


L 
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Hence the dire& Courſe from the Lizard to the Eaſt End of Bar- 


| badoes is S. 51 35 W. or nearly S8. W. by W. half W. Diſtance 
3549 Miles, or 1183 Leagues. e e 


By GUN T ER. 


Firſt, Extend from Radius or 9oꝰ to the Co- ſine Mid. Lat. 58* 260 | 


on the Line of Sines, that Extent will reach from the Dif. of Long. 
3263 to 2780 the Dep. on the Line of Numbers. +- 


Secondly, Extend from the Difference of Latitude 2205 to 2780 


on the Line of Numbers, that Extent will reach from Radius, or 


45 to Courſe 51* 25/ on the Line of Tangents. 


- Thirdly, Extend from Radius or go to the Sine Courſe 51'35' on 


the Line Sines, that Extent will reach from the Departure 2780 to 


By INSPECTION in the Tables of Difference of Lati- 


Rur. Find the Degrees of the Complement of Middle Latitude 
in the Tables of Difference of Latitude and Departure, as if it was 
2 Courſe in Plane Sailing, and the Difference of Longitude in the 


Diſtance Column, as a Diſtance, in the Departure Column corre- 
ſponding to theſe will be the Departure; with the Difference of La- 


titude and this Departure find the Courſe and Diſtance as in Caſe 


VI. in Plane Sailing. 


But when the Difference of Longitude happens to be too large, as 
in this Caſe, divide it by any convenient Number, obſerving to mul- 
tiply the Departure, when found by the ſame Number you divided 
, , 


Niere the Difference of Longitude 3263 being too large I divide it 


by 12, which gives 272, and the Complement of Middle Latitude 
is 58.26, but ſince the Tables are only calculated to ſingle Degrees 
J look for a 12th of the Difference of Longitude, viz. 272 in the 


_ Diſtance Column over 58 and 59 Degrees, and the Departures cor- 


reſponding to theſe are 230,7 and 233,1 their Sum is 403,8 half is 
231,9, which multiplied by 12 gives 2782 for the Departure. 

Now having the Difference of Latitude and Departure the 
Courſe end Diſtance is found, as in Caſe VI. in Plane Sailing. 


CASE 


F 
3 


AD equal to the Departure D G 789, take the Complement of 
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"EA SR © 


Beth Latitudes and the Departure from the Meridian given 10 find the 
Courſe and Diſlance, and Difference of Longitude. 


A Ship in Latitude 49* 57 N. and Longitude 5 24/ W. fails 


South Weſterly, till her Departure is 787 Miles, and ſhe be in La- 
titude 307 20/ N. I demand the Courſe, Diſtance, and Longitude 


fhe is in ? 


Latitude left 40 57/N, Latitude let 40 5 N. 
Latitude in 29 20 N. Latitude in ; 5 20 N. 
Diff. of Latitude 20 37 Sum of Lat. 389 17 N. 

| EE. bo = 1 
— — Middle Lat. 44 38 
In Miles 637 55 9 0 
comp. of Mid, Lat. 45 22 


CONSTRUCTION. 
Draw the Meridian A D, from A to D ſet off the Difference of 


Latitude 637 Miles, and on D erect the Perpendicular D G,- which 


make equal to the Departure 789 Miles, Draw the Line A G, and 


that will be the Diſtance 1014 Miles, and the Angle DA G the 


Courſe 51* 05“. 


Again, draw E K parallel to A D, making the Diſtance from 


the 
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the Middle Latitude 45 22/ in your Compaſſes from the Line of 
Chords and ſet that off, on the Arch on the oppoſite Side of the 

Meridian AD through where that cuts the Arch, draw the Line A 
E to cut the Line K E in E, from E let fall the Perpendicular EB 
2 it is done, for A E will be the Difference of Longitude 1109 
Miles. „„ 8 


By CALCULATION. 
To find the Courſe it will be. To find the Diſtance it will be, 
As the Diff. of Lat. 637 2.80414 As the Sine Courſe 51? 5' 9.89101 


> Is to Radius 90 10.00000 Is to Departure 789 2.89708 
Sous Departure 789 2.89708 So is Radius 90 10.00000 

| 1 2.89708 | | 12.89708 | 
2.80414 | 9.89101 


To Tang. Courſe 1* 63) 10.09294 To the Diſtance 1014 3.00607 


To find the Difference of Longitude it will be, 


As Co-ſine Middle Latitude 44e 38' 9.85225 


Is to Departure 789 2.89708 

So is Radius go" 10. oo 

fl ""_ 89708 
| 9.8 5225 


B EI 


To Difference of Longitude 1109 3.0448 3 


Longitude the Ship ſailed from 5 24 W. 
Diff. Long. 1109 Miles, or 18 29W. 


DL 


Longitude in | 231 53 W. 


By GUN T ER. 


Firſt. The Extent from the Difference of Latitude 637 to the 

Departure 789, on the Line of Numbers, will reach from * [Pal or 
45 backward to 51 05/ the Courſe on the Line of Tangents. 

Secondly. The Extent from 51* 5“ to Radius, or 90? on the Line 


of Sines will reach from the Departure 789 to the Diſtance 1014 on 
the Line of Numbers, . 8 e 


— Thirdly. N 


4 
4 


51 W. and the 
Taking 45* 22 or 45 as a Courſe, and a Tenth of, the Depar- 
ture 78.9 in its Column the neareſt is 78.5 in the Diſtance Column 
ſtands 111 which multiplied by 10 gives 1110 for the Difference of 
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Thirdly. The Extent from the Complement of Middle Latitude 
5 22/ to Radius or go/ on the Line of Sines, will reach from the 
N 789 to the Difference of Longitude 1109 on the Line of 


Numbers. 


By INSPECTION. 


RuLte. With the Difference of Latitude and Departure find the 


Courſe and Diſtance, as in Caſe VI. in Plane Sailing. 

Secondly, Take the Comp. of Mid. Lat. as a Courſe and the De- 
parture in its Column and the Diſtance correſponding to theſe will 
be the Difference of Longitude, 


Thus, taking a Tenth of the Difference of Latitude 637 and De- 
parture 789, viz. 63.7 and 78.9 the neareſt Numbers to theſe are 63.6 


and 78.5 ſtanding together over 51* and _ Diſtance 101 which 
multiplied by 10 gl ves 1010, whence the 
iftance 1010, 


Longitude nearly as before. 


c AS = m 


One e Courſe, and Di ane, given, 10 fond the Difference of 


Latitude and Difference of Longitude. 


A Shi ip in Latitude 42® 300 N. and Longitude 18 31 W. fails 8. 
E. by S. 591 Miles, or 197 Leagues, I demand the Latitude and 
; — che Ship is in? 


ourſe by Inſpection is 8S. 


: 
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By PROJECTION. 


| With the Courſe and Diſtance find the Difference of Latitude wad 
Departure, as in Caſe I. in Plane Sailing, viz. Draw the Meridian 
A D, and on A deſcribe an Arch with the Chord of 60?, and upon 
it ſet off the Courſe, S. E. by S. or 3 Points, through Where that cuts 
the Arch draw the Line A ©, making it equal to the Diftance 591, 
from C let fall the Perpendicular C D, then will C D be the De- 


parture and A D the Difference of Latitude 491 Miles. 


Draw the Line E F parallel to AD, making the Dittance from it 


equal to the Departure. 


Take the Com. of Mid. Lat. 51 360 from the Line of Chords in 
your Compaſſes and ſet it off on the Arch on the other Side of the 


Meridian A B and through where that cuts the Arch draw the Line 


AE to cut the Line E F in E, from E let fall the Perpendicular ED 
2nd it is done, for AE will de the Difference of Longitude, * 


3 
TY left 8 w—_ 42” 30/ N. 
Difference of Latitude 49919 8 11 8. 
88 „ 34 19 N. 
Latitude left „ 
Sum Lat. „„ 
Mid. Lat. . 38 24 
15 90 oo 
Com. Mid. Lat. „„ | JD 
Long. left 18 3iW, 
Diff. of Long. 419 0 
Long. in — — 11 32 W. 


From what has been ſaid, it will be eaſy to conſtruct any of the 


following Caſes, es they are conſtructed the ſame as in Plane Sailing, 


only obſerving . W to find the Diffetence of Longituce you muſt 


take the Complement of Middle Latitude as a Courſe in Plane 


Sailing, with this Courſe and the Departure find the Hiſtance, and 
that will be the Difference of Longitude, 


"T0 
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To find the fame by Calculation, 


To find the Difference of Lat, To find the Departure. 


As Radius 90 10.00000 As Radius 90? 10.00060 
Is to the Diſtance 591 2477159 Is to Diſtance 591 - 2.77159. 
So is Co-fine Cou. 3 Pts. 9.91985 So is Sine Courſe 3 Pts. 9.74474 


12.6914 4 41 
Io. ooo | ro. oo | 


To Diff. of Lat. 491.4 2.69144 To the Departure 328,2 2.51633 


To find the Difference of Longitude. 


As Co. ſine Middle Latitude 38* 24/ 9, 89415 
Is ra Departure —— 328,3 2, 51627 
So is Radius go 10, ooooo 
14,7527 
3.89415 


To Difference of Longitude 419 15 2,02212 
Whente the Ship is in Latitude 34 19/ N. and Longitude 
4 32 W. | | | | . 
= 1 b r n R. 


Firſt. * The Extent from Radius, or 8 Points to the Complement 


of the Courſe, 5 Points on the Line marked 8. Rhumbs, will reach 
from the Diflance 591 to 491 the Difference of Latitude on the 


Line of Numbers. 


Secondly, The Extent from Radius or 8 Points to the Courſe 93 
Points on the Line S. Rhumbs, will reach from the Diſtance 591 to. 


the Departure 328 on the Line of Numbers.” 
Thirdly, * The F xtent from the Sine Com. Mid. Lat. 51* 360 ta 

Radius, or go? on the Line of Sines, will reach from the Departure 

328 to the Dillerence of Longitude 419 on the Line of Numbers.” 


By INSPECTION, 


Rol r. With the Courſe and Diftance find the Difference of Las 


titude and Departuce as in Caſe the firſt in Plane Sailing, 
| OT Secondly, 


1 
] 
| 
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Difference of Longitude. 


Now taking the Com. Mid. L 
a Tenth of the Departure 328= 


fore. 


Sailing. 


Courſe and Difference of Latitude given, to find the Departure, Diflance, 


S. half Weſterly, and th 


— 


Latitude by Obſervation, 45 31 N 45 31N 
Difference of Latitude 4 26 Sum of Latitudes 95 28 
60 Middle Latitude 47 4a. | 
In Miles 266 1 00 
N e Com. Mid. Lat. 42 16 
By CALCULATION. 
4 } To find the Departure it will be, To find the Diſtance it will be, 
5 As the Co- ſi. Courſe 399 9, 890 50 As the Co- ſi. Courſe 309 9,89050 
Is to the Diff. of Lat. 266 2, 42488 Is to Diff. of Lat. 266 2, 42488 
So is Sine Courſe 397 9,7988) So is Radius 9oꝰ 10,00000 
| 12,22375 | 12,42488 
9.89050 98909 


To the Departure 21 5 4 2,33325 


TU DE SAILING. 


Secondly, Take the Com. of Mid. Lat. as a Courſe and the Dep. 
in its Column, and againſt it in the Diſtance Column ſtands the 


Thus, under the Courſe 3 Points, and againſt a Tenth of the 
Diſtance 591=59,1 ſtand 49,1 and 32,8, theſe multiplied by 10 give 
491 for the Difference of Latitude, and 328 for the Departure. 


at. 51? 36/ or 51" as a Courſe, and 
32,8 in its Column (the neareſt is 


32,6) againſt which ſtands 42 in the Diſtance Column, this multi- 
plied by 10 gives 420 the Difference of Longitude nearly as be- 


Ik the foregoing Directions be well underſtood, the Learner will 
not find it difficult to work the following Caſes in Middle Latitude 


A © Iv. 


and Difference of Longitude. 


Suppoſe a Ship failing from the Lizard, makes when the Variation, 
Lee-way, &c. are allowed for, her Courſe S. 39* W. or S. W. by 
| en by Obſervation is in Latitude 45 31/N, 
What is her Diſtance run, and Longitude in? „„ 
Latitude of the Lizard 49“ 5% N — 49 557N 


— — — — 


To the Diſtance 342,3 2.83438 
— 


6 7 5 4 x 
8 — — 1 


To the Diff. of Long. 320. 3 . 2, 50551 
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To find the Difference of Longitude, To find the Longitude in, 


As Co-fi. of Mid. Lat. 47 44' 9.82774 Lizards Longitade 5*14W, 


Is to the Departure 2154 2.33325 Diff. of L. 320 M. or 5 2000 


| $0 1 is Radias 90 10,00000 
— Longitude in 10 34W. 
Tapas a „ 
9.82774 | 


—— 


— — 


CASE v. 


Bath Latitude and D lane given, to find the Ceurſe and Difference of 


Longitude, 


Sopposs a Ship runs 300 Miles N. Wefterly from a Port in 37 N. 


Latitude, and Longitude 10* 25'W. until ſhe be in the Latitude 415 


N. what is her Courſe and Longitude | in ? 


3 leſt „ 370 coN. | oy | * oO N. : 
Latitude in — 4 . 41 ooN. 


Diff. of Lat. 4 oo Sum of Latitude 78 oo 


60 Middle Latitude 80 
In Miles — 240 


— Comp. Mid. Lat. 51 oo 
By CALCULATION. 
To find the Courſe it will be, To find the Diff. of Lon. it will be, 


As the Diſtance 300 2.47712 As Co- ne Mid. Lat. 39 g. 89050 
Is to Radius 90 10. oo Is to Tang. Courſe 36.52 9.87501 
So is Diff, of Lat. 240 2.38021 SO f is Diff. of Lat. 240 2. at pads] 


12.38021 . 12. 25522 
2.47712 9.89050 


—— — — 
7 


Longitude left — 10? 25 W. 
Difference of Longitude Ia 00. - 


Longitude in 


— 


Tenne gene Ses. 8 9-90309 To Dif. of Long. 231.6 2.36472 
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CASE Vi. 


One Latitude, Courſe, and Departure given, to find the Diſtance, Differ 
ence of Latitude, and Difference of Longitude, 


A Ship fails E. S. E. from a certain Port in Latitude 505 „ 
and Longitude 10 16' E. until her Departure from the Meridian be 
957 Miles; I demand her Diſtance ſailed, and the Latitude and 


ongitude the Ship is in ? 
To find the Diff. of Lat. it will be, 


As S. Courſe 6 Pts. 9.96562 Latitude left go? 10'S, 
Is to the Departure 957 2.98091 Diff, Lat. 396, or 6 368 
do is Co-Sine Cou. 6 Pts. 9.58284 | — — 
. —— Latitude in 56 468. 
12. 56375 | v5 — — 

9.96562 | | 


To the Diff. of Lat. 396.4 2.59813 


To find the Diſtance it will bee... 
As S. Courſe 6 Pts, 9.96562 Tat, left co* 10708. 


Is to the Departure 957 2.98091 Lat. in 56 46 8. 
So is Radius 7. eee | 3 
| Pu — — 2)106 56 Sum is 
12.98 % ũ 1! — — 
9.965 52 63 28 Mid. Lat. 
— go oo 


To the Diſtance 1036 Ee 3.0199 


36 32 Com. Mid. Lat. 


To find the Diff. of Lon. it will be, e 
As Co fi. Mid, Lt. 53*28/ 9.77473 Long. left is 10% 16 E. 
Is to the Depart. 957 2.98091 Diff. Long. 1608, or 26 48 E. 


So is Radius 10. 000 — 
h —ͤ— — Long. in r 
9.7747 


ꝙ — — — 


To the M. Dif. of Ln. 1608 3. 20618 


CAS EVI 


One Latitude, Diſtance ſ1il:d, and Departure from the Meridian given, 
to find the Courſe, Difference of Latitude, and Difference of Longt- 
tude, 755 5 

A Ship in Latitude 40 30“ N. and Longitude 14* 40“ W. fails 

South Eaſtward 645 Miles, unt il her Departure from ihe a 
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be 500 Miles; I demand the Courſe ſteered, and the Latitude and 


Longitude the Ship is in ? 


| To find the Courſe it will be, 
As the Diſtances 645 2,80956 
Is to Radius 10,00000 


So is the Departure 300 2,69897 


— 


| 12,69897 | 

25, 80956 

To S. Courſe 50 50 = 9.88941 
= Lat, left is : "on z0/N. 
Diff. Lat. 409, or 6 478. 
Lat bs 42 43 N. 


To find the Diff. of Loa: it will be, 


As Co-fſi, Mid. Lat. 46? & 9,84098 


Is to the Departure 500 2,69897 
So is Radius 10. ooo 
9.84098 


— — — 


To the Diff. of Lon. 721, 1 2,8 5799 


— 


To Solve a Traverſe in Middle Latitude Sailing. 


How to Solve compound Courſes, or Traverſes on the Principles 
of Plane Sailing, has already been ſhewn ; but it is neceſſary alſo to 
ſhew how the proper Allowances for Longitude are to be introduced 
into ſuch Accounts, which is eaſily done, by either of the following 


Methods: 


Firſt, Complete the Traverſe Table to each Courſe and Diſtance, 
and find the whole Difference of Latitude, Departure, and Latitude 


come to. 


Secondly, With the whole Difference of Latitude and Departure, : 
find the direct Courſe and Diſtance. 


To find the Diff. of Lat. it will be, 


As Radius  10,00000 
Is to the Diſtance 645 2,80956 
So is Co-fine Courſe 50 507 , 80043 
10, ooo 
To the Diff. of Lat. 407, 3 2, 60999 
Lat. left 1 
Lat. in 42 43 
Sum is . 
Middle Latitude * 
V 0 
Com. Mid. Lat. 43 54 
Long. left 14 4o'W. 
Diff. Lon. 721, or 12 o1 E. 
Long. in 2 39 W. 
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| thod, which ſhould always be done in 
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1 Jhirdly, Wich the Latitude left and the Latitude arrived at, find 
the Complement of Middle Latitude; with which and the Departure 


find the Difference of Longitude. f 
This Method is generally uſed in working a Day's Work at Sea; 
but thoſe that want more Accuracy may work by the following Me- 
N exceeding 51 525 
where the Meridians converge very faſt, and the nearer the Poles 
the greater will be the Error; but the following Method will be 


exact enough in any Latitude where Navigation is practical. 


By the ſeveral Differences of Latitude found in the Traverſe Ta- 
bles, find the Latitudes come to, Middle Latitudes, and Comple- 
ment Middle Latitudes; with each Complement Middle Latitude 
and correſponding Departure, find the Difference of Longitude to 


each Courie and ſet them down in the Columns marked Eaſt or Weſt, 


according to the Departure uſed : Add up both the Eaſt and Weſt 
Columns of Longitude, and the Difference of their Sums will be the 
whole Difference of Longitude, 5 5 
Hence the Longitude in, at the End of each Courſe, may be rea- 
dily fourd by adding the Difference to, or ſubtracting it from the 


Longitude left, according as the Caſe requires; as may be ſeen in 
the following Traverſe : ae ea Loney * 


LE . 


Suppoſe a Ship from the Land's End, in Latitude 50? 6' N. and 
Longitude 6* W. is bound to Gibraltar in the Latitude 36* 12/N. 
and Longitude 4* 53' W. but by Reaſon of contrary Winds is oblig- 
ed to ſail as follows, viz. S. by W. 24 Miles, W.S. W. 32, N. W. 
IW. , S. 8. E. 1 E. 39, E, N. E. 1 E. ig, W. 21, N. E. 1 E. 
35, S. , 8. S. W. 92, and N. 36; I demand the Latitude and 
Longitude the Ship is in, and what Courſe ſhe muſt ſteer, and how 
far, to gain her intended Port ? 1 8 


With the Difference of Latitude and Difference of Longitude bo- 
tween the Land's End and Gibraltar, the direct Courſe is found 


M Caſe I. to be S. 35 21“ E. or S. 4 E. nearly, and Diſtance 835 
n Ee „ e 


Now to work the above TRAVERSE. 


| Find the Difference of Latitude and Departure for each Courſe 


and Diſtance, either by Inſpection or other wiſe, as taught in Plane 
Sailing ; which fet down in the Traverſe Table in their proper Co- 


lumns. | 3 | 
49) | : . 1 . Add 
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Add to the Traverſe Table 4 Columns, i in which wri:e Dif, Long. 
Long. in. and Lat. in. 


Then with the Difference of Latitude and Dapartore belonging to 
the fict Courſe, proceed to find the Latitude in, Middle Latitude, 


Complement Middle Latitude, Difference of Longitude, and Lon- 
puns in, as follows. 


Lat. Land's End 50% 6. As 8. Co. Mid. Lat. 49.54 9.80897 


Diff. Lat. 00 23 8. ls to the Departure 4.7 0.67210 
— — Zo is Radins 10.00000 
Latitude in 49 43. 0 1 
Latitude left 32 8 i 5 10.6720 
— Du 80897 
The Sum 99 49 


— To the DiF. of Long 7 q . 086313 


Mid. Lat. 49 54 
8 


— ww 


Co. Mid. Lat. 40 0 


eee bo the 3 left 6 SW. 


Add the Diff. ct  Lbogitude o W. 
: Longitudein 7 . | 


In like 3 proceed with the other Cou rſes, and when found 
as above, will ftand as in the following Traverſe Table. 


Nore. In 1 or ſubtracting the Latitude and Lads if the 
Tenths in the Difference be above 5, call them x, if not reject them. 


gs MIDDLE LATITUDE SAILING; 
The TRAVERSE TABLE, 


I Courſes. Diſt.] Diff. Lat. | Departure. biff. Lin: Lat. in. = in.} 
| [14+ jujw rw 
| 8. 6 6. o 
* | l 1 5 + . 7 | 
| Ry 
S. by W. 24 23-5 | 4.7 7-3 | 4943) 6. 7] 
| | —- 12} +.46] 
W. s. W. z 12.2 | 29.6 | | 45.7 | 49-31] 6.53 
E | | : | i 2 Ro 
N. W. : W. 41 26. N 31.7 49. 49.57 7-42) 
„ ol. : —— 44 —-3® 
S. S. E. 3 E. 49 44-3 21.0] 32.4 | 49.13 To 10 
. | | Ti ol | | | T + 5 —. 28 
E. N. E. 2E. 19 | 4.6) 18.4 28.2 49. 180 6. 42 
| | | £00 N BE M 32.2 —— — 
- We. 71 21 7 5 1 I. 0 7. 
5 1 | - ＋.Q 23 —. 43 
N. E. E. 36 [22.8 27.8 42.8 49-41] 6.31 
| | —, 41 — 
EY at ts 44 4: 1nd: 
_ = | 9 | FF 
„ | 85-0 | | 35-2 53.0 47.35] 7.24 
| "A | | | +. 36] co. oo 
N 36 136. 0 48.11 7.24 
” 89. 4 206.0167. 2\ 122.2 [1034] 137.2 
1 67.2 ; 103-4 
7 Dig. Lat. 116. 6 Dep. 55 - 83.8 


Hence it is plain, t that the Ship has made of douthings 116,b, or 
117 Miles, 21 57 , which being ſubtracted from the Latitude left 

| $9? &/, leaves 48* o the Latitude in; and its differing 2 Miles from 

that in the Table, is owing to the Tenths * to be taken too 

large in finding the ſucceflive Latitudes. 

B. The Column of Long. in, may be omitted, for if the 

whole Diſterence of Longitude be added to che Longitude left, if 
will give the Long. in, 


The 
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The Meridional Diſtance or Departure is 55 Miles Weſt, and the 
Difference of Longitude 83.8 or 84 Miles i 24' Weſt, which be- 
Longhtade left 6? of, gives 7 24/ W. the Longi- 

tude in, the ſame as in the Table. | 


ing added to the 


Now to find the direct Courſe and Diſtance to the intended Port. 


From the Lat. in 439? 9 48 
Take the Lat. Gibraltar 36 12 36 12 


From the Lon: in 2 2 W. 


— — 


1157 84 2 Sum is. Dir. of Long. 2 31 SES, 
= 6a. 


— 42 10 Mid. Lat. 


DiF. Lat. in Miles 717 


— 


As the Diff. of Lat. 717 2,3563552 
Is to the Diff. of Lon. 151 2.17898 


In Mues 151 E. 


— — — 


As Co-ſine Courſe 8* 52 9.99472 
Is to the Diff. of Lat. 717 2,85552 


Take Lon. Gib. 4 53 W. 


So is S. Co. Mid. Lat. 42. 10 9,86693 So is Radius 10. co ο 
12,04891 _ 12, 
| 2,85552 9.99478 


— — — 


To the Tang. Courſe 85 52/ 9,19339 To the Diſtance 9524.7 2.86074 


— — 


Hence the direct Courſe to Gibraltar is S. 87 52“ E. or S. 4 E. 
Diſtance 726 Miles. 5 
Though this Method of finding the Difference of Longitude for 
each Courſe and Diſtance is true, yet on Account of its being tedious, 
it is never practiſed at Sea. The Mariner only finds the Difference 
of Latitude by Inſpection for each Courſe and Diſtance, as in Plane 
Sailing; and having the Latitude left, and the Difference of Latitude, 
and conſequently the Latitude in, with the Sine Complement Middle 


Latitude, and the whole Departure, finds the Difference of Longi- 


| tude made upon the ſeveral Courſes, which is of ſufficient Exactneſa 
for any Day's Run, as may be ſeen by the following Operation: 


Lat. left 50 & As the Co-ſine Mid, Lat. 40 7 9,8192 
Lat. in 48 9 Is to the Departure — ol 1,74035 
| ——— Sois Radius — Io, oo o 
Sum is 2)98 15 — 

— 1 15740385 

iin 49 7 9.81592 


To the Dif. of Long. 9 1,92444 | 


Nearly the ſame as found by the other Method, — 
All the above may be wrought by Inſpection or by Gunter, but T 
ſhall leave it for the Learner's Practice, and proceed to the true Me- 
thod of Sailing, invented by Mr. Edward Wright, commonly called 

Mercator's Sailing. 8 
. N ME R- 


„ 


— 1 — - 


1 7 _ 
ag. oe * 


1 13 5 
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the Quarter of the Meridian; F B, the Radius of 1 
a Parallel of Latitude; now C G, which is equal #- 
toFBisto CD, as a Degree on the Parallel is 1 


and as C G is to CD, ſo is C B to CE, the Se- 


Degree on the Meridian at any parallel muſt be 


(99) 


z ' LANE SAILING, as has been before obſerved, ſuppoſes the 
1 Earth and Sea to be in the Form of a. Bowling- Green, on 


which the Meridians are parallel, and the Degrees of Latitude and 
Longitude equal in all Places; but the Earth and Sea include a round 
Body or G'obe, on which the Degrees of Latitude are equal in all 


Places, and the Degrees of Longitude decreaſe from the Equator in 
Proportion to the Sine Complement of the Latitude. EO 
Though the Meridians all meet at the Poles, and the Parallels 


to the Equator continually decreaſe, and that in Proportion to the 


Co Sines of their Latitudes; yet in old Sea Charts the Meridians 


were drawn parallel to each other, and conſequently the Parallels 
of Latitude made equal to the Equator, and fo a Degree of Longi- 


| tude on anv Parallel, as large as a Degree on the Equator : Alſoin 
| theſe Charts the Degrees of Latitude were ſtil] repreſented (as they 
are in themſelves) equal to each other, and to thoſe of the Equator 
| by theſe Means the Degrees of Longitude being increaſed beyond 


their juſt Proportion, and the more fo the nearer they approach the 


Pole, the Degrees of Latitude at the ſame T ime remaining the ſame, 


it is evident Places muſt be very erroneouſly marked down upon thoſe 
Charts, with reſpe& to their Latitude and Longitude, and conſe- 
quently their Bearing from one another mult be very falſe. 

To remedy this Inconvenience, ſo as ſtill to keep the Meridiars 


parallel, it is plain we muſt protract or lengthen the Degrees of La- 
titude in the ſame Proportion as thoſe of Longitude are, that ſo the 
Proportion in Eaſting or Wefting may be the ſame with that of 
Northing or Southing ; and conſequently the Bearing of Places from 
Each other to be the ſame upon the Chart as upon the Globe itſeif. 
Nou to diſcover how the Meridians are expanded from the Equa- 
tor in Proportion to the Degrees of Longitude decreaſing towards 
the Poles. YT, 


Let ABD in the annexed Scheme, repreſent FE 


to a Degree on the Meridian, or any great Circle 


cant of the Latitude of the Parallel. 
Therefore in a Projection of the Globe where 
the Meridians are kept parallel, it is evident, a 


equal to the Secant of the Latitude of that Pa- 


—— 
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rallel; and the Diſtance of any Point, upon the Meridian, from the 
Equator, is equal to the Sum of the Secants contained between it 
and the Equator. * | 3 
Hence it is evident, that by a continual Addition of Secants, be- 
ginning at the Equator, a Table of Meridional Pairs may be com- 
poſed for every Degree and Minute in the Quadrant. e 45 
Therefore the Meridional Difference of Latitude between any two 
Places may be eaſily found, by finding the Meridional Parts an ſwer- 
ing to both Latitudes, and either adding or ſubtracting, according as 
the Caſe requires; that is, if both North or both South, ſubtracted; 
but if one North and the other South, added gives the Meridional 
Difference of Latitude between them: but the Meridional Difference 
of Latitude between any Place and the Equator is found, by taking 
the Meridional Parts belonging to the Latitude of that Place. 
To find the Meridional Parts belonging to any Number of De- 
grees and Minutes of Latitude required. 
In the Table of Meridional Parts, ſeek the Degrees on the upper 
Part of the Table, and in the left or right Hand Column the Mi- 
nutes marked on the Top with M. oppoſite to which, and under 
the Degrees, is the Meridional Parts required. : 
Suppoſe the Meridional Parts belonging to 57 18“ were required? 
| Look in the Table under 57 and oppoſite to 18 ſtands 4216, the 
-- Meridioanal Parts of '$3* 28, © i -t :- 5 
The ſame may be obſerved of any Degrees and Minutes required. 


The Solution of the following Problems, as F eee & 
well as all other 1 in 8 
Navigation, depend upon the fourth Propoſition B 
of the ſixth Book of Euclid ; where it is demon- 9 
ſtrated, that Triangles which are ſimilar or 
alike their like Sides are Proportional : There- 
fore in the annexed Triangles A B C, and 
A F G, the Radius, Sine, and Sine Comple= 
ment, or the Radius Tangent, and Secant, A. 1 | 
form a right angled Triangle; and the Sine Tangent and Secant of 
any Arch in one Circle, is in Proportion to the Sine Tangent and 
Secant of the ſame Arch in another Circle, as the Radius of the one 

is to the Radius of the other. CE 3 EC ns 
Let AB repreſent the proper Difference of Latitude; B C the 
Departure; A C the Diſtance; and the Angle B AC the Ship's 
Courſe, Produce ABtoF, to repreſent the Meridional or enlarged 
Difference of Latitude; and parallel to B C draw F G, to repre- 
| ſent the Difference of Longitude. It is plain that A B is in propor- 
tion to BC, as A F is to FG; and that the Sine Tangent and Se- 
cant of the Triangle FA G, as the Radius A C is to the Radius A G: 

W N 2 N Whereſore, 
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Wherefore, as the Sine Complement of the Courſe is to the Meri- 
dional Difference of Latitude, ſo is the Sine of the Courſe to the 
Difference of Longitude, and the contrary. And as the proper Dit— 
| ference of Latitude is to the Departure, ſo is the Meridional Differ- 
ence of Latitude to the Difference of Longitude. 
Hence it will be eaſy to reduce Departure into Difterence of Lon- 
gitude, and Difference of Longitude into Depa tute. 6 
Therefore, all Caſes in Mercator's Sailing are worked by Geo- 
metry, Trigonometry, Gunter's Scale, Iuſpection, and the Ta- 
bles exaQly the fame as in Plane Sailing, by only conſidering the 
Meridional Difference of Latitude as proper Differnnce of Latitude; 
and the Difference of Longitude as |)-2arture ; For it is no more 
| than enlarging the Difference of Catituge tht the Difference of Lon- 
itude may be in Proportion to the Depasture, as the Meridional 
Pifferepce of Latitude is to the proper Difſ'-;ence of Latitude, the 
Courſe continuing the ſame; and the Sine Complement, or Tangent 
Complement of the Courſe bears the ſame Proportion to the Meri- 
_ dional Difference of Latitude that the Sine or Tangent of the 


. Courle does to the Difference of Longitude, and therefore is found 


in the ſame Manner as if there were Difference of Latitude and De» 
parture in Plane Sailing, | eo | 


The Latyudes and Lengitudes of wo Places given, to find the direct Courſe 
and Diſtance between them. 
Wbat is the Courſe and Diſtance from the Lizard to the Eaſt Part 
of the Iſland of Barbadoes? „ „ 


Lat. of the Lizard 49* 57N. Mer. Pts. 3470 Long, 5 14W, 
Lat. of Barbadoes 13 12N. Mer. Pts. 799 Long. 59 37W. 


36 45 Mer, Dif. 2671 ; 54 23W; 
600 N | 5 00 5 
Prop. Diff. Lat. 2205 Diff. Long. 3263 W. 


— hel. . = : \ OE 


* By CONSTRUCTION, 


Draw the Meridian of the Lizard A B, which make equal to the 
Meridional Difference of J. atitude 2671, on B erect the Perpendicu- 
Jar B C, upon which ſet off the Diff. of Long. 3263, draw the 
Line C A, then will the Angle BAC be the Courle 50? 42/ 
— — i Secondly 
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Secondly, Set off 7 proper -Difference of Latitude 2205, 1 E 
A to D, draw D E parallel to B C, to cut ACi in E, then will A E 


be the Diſtance 3481 Miles, 


To find the ſame by Calculation, 


To find the Courſe it will be, Ta kad the Diſtance. | 


As Mer. Diff. of Lat. 2671 3, 42667 As Co-ſine Courſe 50 42 9,80166 

Is to Radius 90.0 10,00co0 Is to P. Diff. of Lat. 2205 3, 34341 

So is Diff, of * 3263 3,1362 So is Radius 90 10, oo 
13,51362 13,34341 

3.42667 — 

To che Tan. Cou. 50, 42 — 8695 To the Diſtance 481 , 3.54175 


Whence the direct Courſe from the Lizard to Barbadoes is 8. 50, 
42 W. or nearly S. W. by W. 1 W. Diſtance * Miles. 


By 8 N * ER, 
Firſt, ' The Extent from the Meridional DiF. of Lat. 4677 to the 


Diff. of Long g. 3263 on the Line of Numbers, will reach from Ra- 


dius, or 45" to 50 42/ on the Line of T angents.' 


Secondly, The Extent from Co-Courſe 39? 18/ to Radius or 0 


on the Line of Sines, will reach from the Proper Diff. of Lat. 2205 
to 3481, the Diſtance on the Line of Numbers. 


By INSPECTION. 


Rvure, Look for the Meridional Difference of Latitude and Dif- 
ference of Longitude, as if they were really Difference of Latitude 
| and 


| . 
r * 


CE" IIA 


Er „ ä — 9 Ip 2 
& JO" ” 8 5 
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and Departure in Plane S-iling, and the Courſe will be found among 
the Points or Degrees at the Top or Bottom; then, inſtead of the 
Meridional Difference of Latitude look for the proper Difference of 
Latitude in Column marked Lat. and in the Column marked Diſt. 
will be the Diſtance required: CD 
Thus, with the 2oth Part of the Mer. Diff. of Lat. 2671 and 
Diff. of Long. 3263, viz. 133. and 163.1 the neareſt Numbers 
are 163.1 and 133.8 ſtanding over 4 + Pts. which is the Courſe, 
over which, in the Lat. Column look for the 20th Part of the proper 
Dif. of Lat. 2205, viz. 110, 2 the neareſt is 110.3 againſt Diſt, 
174, this multiplied by 20 gives 3480 for the Diſtance neacly as be- 
fore. „ oo „„ | 


CAE i 


Beth Latitudes and Courſe given, to find the Diſtance and Difference 
res | of Longitude, 5 
A Ship fails from the Lizard, and makes her Courſe 8. 30 W. 
or S. W. by S. half W. and then by Obſervation is in Latitude 45? 
31 N. I demand the Diſtance run and Longitude ſhe is in? 


Lat. of the Lizard 49 5% N. Meridian Parts 3470 
Lat. by Obſervation 45 31 N. Meridian Parts 3074 


4 26 Mer. Diff. Lat. 396 
60 


Proper Diff. of Lat. 266 


Draw a Meridian, the lower End of which will repreſent the Ship's 
Place in her ficſt Latitude. „„ N 
Take the proper Difference of Latitude 266 in your Compaſſes, 
and with o e Foot in the Ship's Place, lay the other upon the Me- 
ridian, then take the Meridian Difference of Latitude 396 in your 
' Compaſſes, and with one Foot in the Ship's Place, as before, lay 
the other upon the Meridian, and upon theſe two Points raiſe Per- 
=_ pendiculars, then a Line drawn from the Ship's Place, making an 
Angle with the Meridian equal to 39* the Ship's Courſe, will cut 
the two Perpendiculars; the firſt will be the Departure, which ter- 
minates the Diſtance 242, and the other will be the Difference of 
Longituge 321 Miles, = 
5 TE - From 
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From what has been ſaid, it is plain, that any Caſe in Mercator's 
Sailing may be projected as a Right-angled Triangle, by only con- 
ſidering the Difference of Longitude or Departure, as the Baſe; 
the Meridian, or proper Difference of Latitude, as the Perpendi- 
cular; the Hypothenuſe cut by the Departure as Diſtance; and the 
Angle which that makes with the Perpendicular, the Courſe ; for 
in all Cafes in Mercator's Sailing, the Meridian Difference of Lati- 
tude bears the ſame Proportion to the Difference of Longitude, that 
the proper Difference of Latitude does to the Departure, oh tn, 
| Theſe Inſtructions being well underſtood, will be ſufficient to 
inform the Learner how to conſtruct any of the following Caſes: 


P ION. 
To find the Diſtance, To find the Diff. of Lon. 


As the Co- ſine Courſe 39*9,894050 As the Co-ſine Cou. 39 9, 890 


Is to the Diff. of Lat. 266 2, 42488 Is to Mer. Diff. of Lat. 396 2, 59770 
So is Radius | 10,c0000 $0 is S. Courſe 39 9.79887 


— 


ꝙͤ———äõ -- 


12,42498 5 12, 39657 


9.85050 9.89050 


OY 


To the Diſtance 342,3z 2,53438 To the Diff. of Lon. 320,” 2,5060p 


| Longitude left  —— 5 14W. 
Difference of Longitude 321, or "of 
Longitude in — — 10 35 W. 


By G UNIT ER. 


The Extent from 51% to Radius on the Line of Sines, will teach 

from the proper Difference of Latitude 266, to the Diſtance 342.3 

on the Line of Numbers.” 
Secondly. * The Extent from 51® to 39? on the Line of Sines, will 

reach from the Meridian Difference of 1 

ence of Longitude 321, on the Line of Numbers,” 


By INSPECTION. 
Under the Courſe 30“, and againſt half the Difference of Latitude 


133, ſtands 171 in the Diſtance Column, which being doubled is 


342, 


atitude 396, to the Differ- 


——_— — 


Log —— Tc ar. r 


? 
. 


——_— — _— © — 2 —— 
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342, the Diſtance; under the ſame Degrees and in the Latitude 
Tolumn, look for half the Meridian Difference of Latitude 198, 
againſt that in the Departure Column ſtands 160, 5 doubled is 321, 
the Difference of Longitude, 


C ASK ut 


Longitude. 


Bath Lati tudes and Diſtance gicen, to find the Courſe and Difference ef 


If a Ship runs 300 Miles N. Weſtward from a Port in Latitude 
7? N. and Longitude 10* 25 W. until ſhe be in Latitude 41* N. 
demand the Courſe ſteered, and Longitude ſhe is in? 


Latitude left ME 4a 
Latitude in 41 N. Merid. Parts. { $702 
4 Mlerx. Diff. of Lat. 309 
Pro. Diff. of Lat. 240 
To find the Courſe. To find the Diff. of Long. 
As the Diſtance 300 2,47712 As Co-fine Cou. 3%* 52! 9,90311 
Is to Radius © 10,00000 Is to Mer. Diff. of Lat, 309 2, 48995 
So is prop. Diff. Lat. 240. 2,3802 1 So is 8. Courſe 36* 52/ 9,77812 
12, 3802 · 12, 26808 
25,4772 9.90311 


To Co-ſine Cou, 36* 52! 9, 90309 To Miles Diff, Lon. 231,7 2, 36497 


— — F — 


Longitude left 


— 10? 25/ W. 
Difference of Longitude 231, or 3 $51 ]. 
Longitude in — 14 16 


i QO-UMTER 


C The Extent from the Diſtance 300, to the proper Difference of 


Latitude 240, on the Line of Numbers, will reach from Radius to 


53? 8 on the Line of Sines.“ Ts 
— — — Secondly- 


d 


— 
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Secondly, * The Extent from 5 8“ to 36* 52/ on the Line of 
| Bines will reach from the Meridian Difference of Latitude 309, to 
the Differeuce of Longitude 231.7, on the Line of Numbers.” 


By- INSPECTION. 


With the Diſtance and Difference of Latitude find the Courſe 
then in the Latitude Column belonging to this Courſe, find the Me- 

_ ridian Difference of Latitude; againſt which, in the Departure Co- 

lumn, ſtands the Difference of Longitude. | 

'T hus half the Diſtance 150, and half the Difference of Latitude 

120, will be found ſtanding together in their Colamns, nearly under 
37, the Courſe; and in the Latitude Column, find half the Meri- 
dian Difference of Latitude 154.5, the neareſt to it is 154 1; againſt 
which in the Departure .Column, is 116.1, which doubled is 232.24 
the Difference of Longitude neatly as before. = 


E KR iy, 


Both Latitudes and Departure ſem the Meridian given, to find the 


.*.- Courſe, Dijiance, and Difference of Longitude... 


| by Obſervation, is in Latitude 39* 20'/N, I demand her Courſe 
ſteered, Diſtance failed, and what Longitude ſhe is in ? 


i Latitude left 49* 57 N. — Parts f 3470 


Lat. by Obſ. 39 20˙N. 2571 
- 10 37 3 Mer. Diff. 899 


60 


L Proper Dif. Lat. 637 * 


To find the Courſe, To find the Diſtance. 
As the Diff. gf Lat. 637 2, 80414 As the 8. Courſe 515 9,8910t 
Is to Radius 10, ooooo Is to the Departure 78g 2,8908 
So is the Departure 289 @2,89708 So is Radius 10,00000 
0 12,8978 12,8970 
4 | 2,80414 | 9.89101 


To Tang. Courſe 51? 5 10,09294 T o the Diſlance 1014 3, 00697 


A Ship in Latitude 49* 5% N. and Longitude 5 14 W. fails 
S8. Weſtward till her Depaiture from the Meridian is 789 Miles, and 


— —᷑— 5 
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To find the Diff. of Long. it will be 
As Co- ſine Courſe 531 ˙5 9,79809' 


Is to the M. Diff, of I at. 999 2.95376 Love, left TE wk a 
So is S. Courſe 5150 9.0701 Diff. of Lon- 1114, or 18 34 
| 12,84477 Long. in Weſt 23-46. - 
979809 So 


To the Dig. of Long. 1114 3. 4.00 


ww. OV NYT. 


© The Fxtent from the Difference of Latitude 637, to the De- 
parture 789, on the Line of Numbers, will reach trom Radius to 
51 5 on the Line of Tangents.” 

Secondly, The Extent from 51% 50 to Radius on the Line of 
Sines will reach from the Departure 789, to the Dillance 1014, on 
the Line of Numbers.” 

Thirdly, The Extent from 38* 5 5 to 51* 5“ on the Line of 
Sines, will reach from the Merid. "+ Rook of Latitude 899, to 
the Difference of Longitude 1114, on che Line of Numbers.“ 


)%%%«ͤ;R« 


The Difference of Latitude and Departure being W together» 
will give the Courſe among the Degrees, and the Diftance in its 
Column. 

In the Latitude Column belonging to the Degrees of the Coorle, 
Knd the Merid. Difference of Latitude ; oppolite to that in the De- 
. parture Column will be the Difference of Longitude. 

Now a Sixth of the Difference of Latitude 637, and of the De- 
parture 789, are 106.1, and 131.5; the neareſt to theſe are found 
over the Coutſe 51“, and the Diſtance 169, being multiplied by 6, 
is 1014, the ſame as before. 
In the Latitude Column over the ſame Degrees, look for a Sixth 
of the Merid. Difference of Latitude 899 =149,8 ; againſt that in the 
Departure Column ſtands 185, which multiplied by & is 1110 for 
the Difference of Longitude. 


S A8 E 
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CASE v. 

5 One Latitude, Courſe, and Diflance given, to find the Diffireact of Ja- 
tiitude, and Difference of Longitude. 

A Ship i in Latitude 420 30 / N. and Longitude 18˙ 3¹ W. ſails 8. 


W. by >. 501 Miles. I demand che Latitude and * the 
op is in? 


To find the Diff. of Lat. it will be, 


As Radius lo, ooooo Lat. left 42 *3%y. 8 88 


Is to the Diſtance 591 2,7159 Di. Lat. 491 8 11 
So 1 is Ca fine Courſe 3 Pts. 9,91985 3 
| —— Latitude in 34 19 M. Diff. Lat. 628 


12,69144 
10,00000 


To the Dif. of Lat. 4914 2 —.— 


To bad de DE. er Len, it Will be. 


As the Co- ſine Courſe 3 Pts. 9, 991985 Long left I: fs 
Is to the Mer. Diff. of Lat. 628 2,79796 Diff. Long. 420, or 27 o W. 
So 15 S. Courle 3 Pts. 9,74474 | 
n — Long. in 25 31 W. 
12,54270 | 8 
9.91985 
To Fr Miles Diff. Long. 419,6 2 625 


nn 


© The Extent from Radius to 5 Points on the Line marked S. R. 


will reach from the Diſtance 591, to the Difference of Latitude 


491.4 on the Line of Numbers. 
Dias. © The Extent fon 5 pts. to 3 Pts. on the * mark- 


ed S. R. will reach from the Merid, Difference of Latitude 628, ta 


the Difference of Longitude 419,6, on the Line of Numbers.“ 


O 2 4 


r * 


4 - - _ 7 A , * 
5 
7 r —⸗⸗-̃³ ——_ — Oo O00 e_——_—_ 4”. 4 


By IN 
Under F* Courfe 3 Pts. 


Longitude 10” 16/ F. until 
Miles. demand the Dilla 
voce eis in? 


Is to the Departure 957 
a is Nadius 


To find the Diff. of Lat. 


Is to the Dep. 957 2,9809 1 
80 is S. Co. Cou. ots. 9, 58284 


- To find the Diftance it 


As the S. Courſe 6 Pts. 9, 96562 7 


12. 56375 
9. 95562 


Fo Dif, Lat. 596-4 2,59813| 
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SPECTION. 


and oppoſite a 10th of the Diſtance 59.1, 


in the Latitude Column ſtands 49.1, which multiplied by 10, is 491, 

the Difference of Latitude; then find 4+ of the Meridian Differ- 
en ce of Latitude 157, in the Latitude Column; againſt which ſtands 
105 in the Departure Column, which mulciplicd by 4, gives 420z 
the Difference of Longitude. 


ASE Vi. 


One Latitude, Courſe, and Departure given, to. find the Diflance, 
_— of Latitude, and Difference of Longitude, 


A Ship ſails B.. E: from. a certain Port in Latitude 50 1078. and 


her Departure from the Meridian be 957 
ance lalled, and the Latitude aud Longt- 


will be, 


2.98091 
10, 00000 


1 


1 12,9800 
9,6562 


: — — 


To the Diſtance 1036 3501 529 


W 
wi 


it will be, 


As the S. Cov. 6 Pts. , 965862 Lat. left Fos 1008. 


3490 
Dif. Lt, 396, or 6 36 "I Mer. Parts 4157 


Lat. in $6 68, Mer. Dif, Lat. 667 


— — 


To 
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To fin the Diff. of Lon. it will be, 


As S. Com. Courſe 6 Pts. 9.58284 | dey 
To Mer. Dif. of Lat. 667 2,82413 Long. left 10 160 T. 
So is the S, Courſe 6 Pts. 9,6562 Dif. Long, 1610, or 26 50 E. 


— — — —— —— —Uüäää᷑ 


12,78975 | Long. in . ” 6 E. 
9,58284 —— 


To the Diff. of Lon. 1610 3,20691 


——— —— —H—a— 


ff 


© The Extent from 6 Pts. to Radius on the Line marked S. R. 
will reach from the Departure 957, to the Diſtance 1036, on the 
Line of Numbers.” = | | 


8. K. will reach from the Departure 957, to the Difference of Lati- 
tude 396.4, on the Line of Numbers” 1 I 
Thirdly. The Extent from 6 Pts. to 2 Pts. on the Line marked 


Secondly. The Extent from 6 Pts. to 2 Pts. on the Line marked 


S. R. will reach from the Meridian Difference of Latitude 667, to 


the Difference of Longitude 1510, on the Line of Numbers.” 
ff Ü 
Over the Courſe 6 Pts. and againſt a 5th of the Departure 197,4, 


ſtands 79.2 and 207, which multiplied by 5, gives 396, the Dif- 


ference of Latitude, and 1035 for the Diitance, 

Then in the Latitude Column find 2 16th of the Meridian Dif- 
ference of Latitude 66.7 the neareſt to that is 66.6; againſt which, 

in the Departure Column ſtands 160,8, which multiplied by 10, is 

16.8, the Difference of Longitude, 1 


FF 


One Latitude, Diftance ſailed, and the Departure from the Meridian 


grven, to find the Courſe, Difference of Latitude and Difference of 


Longitnde, 


A Ship in Latitude 497 30/N. and Longitude 14 40 W. fails S. 


Eaſt ward 645 Miles, until the Departure from the Meridian be 500 


Miles. I demand the Courſe ſteered, and the Latitude and Longi- | 
Ta 


tude ſhe is in ? 


— . —— — — — — — — 
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To find the Courſe it will be, 
As the Diſtance 645 2,809 56% .- Mt 
Is to Radius ' 10,00000 en, 
80 is the Departure 500 2 69897 | bh, 


—— — — 


12,69897 
2, 80956 


To 8. e 507 50 988941 EO 8 


Hence the c is 8. 50 5o' 8 3 or s. E. half E. nearly. 


To find the Difference cf Latitule it t will be, 


As the S. Cou. $0 505 9.88948 
Is to the Departure 500 2 69897 
80 f is Co- ſine Cou. 505 50 g.80co4 


12.409940 
9.88948 


— — 


To Dif, of Lat. 407, 3 2 60992 


Lat. left is 49˙ 30'N. 


Diff. Lat. 407, or 6 47 8. Mer 5 Parts. 4 3428 
Lat. in 48: 6; 


Mer. Parts. f 2840 


Mer. Piff. of Lat. 388 


—_ — — 


| To find the Difference of 1 it t will be, 


As Co-: ſine Courle 50? 5o' 9,80043 | 5 
Is to Mer. Diff. of Lat. 588 2,76938 Long. 8 as 4% W. 
80 is Sine Courſe co? 50“ 9,88948 Diff. Long. 722, or 12 o E. 


12,65886 Long, in = 38W, 
9,8004 3 | | — 


To biff. of Long. 721.8 2 —— 


— 


— 


By 8 U — 


© The Extent from the Diſtance 645, to the Departure 500 on 


the Line of Numbers, will reach from Radius to 500 50 on the 
Line of Sines.“ 


Secondl Ys 


Secondly, © The Extent from 50" 500 to 55 10 on the Line of Sines 
will reach from the Departure 500, to the Difference of Latitude 407 
on the Line of Numbers.“ 5 e 
Thirdly. The Extent from 50 50, to 39 10“ on the Line of 
Sines, will reach from the Meridian Difference of Latitude 588, to 
the Difference of Longitude 722, on.the Line of Numbers,” 


By INSPECT 1-0 N. 


Now a Fifth of the Diftance and Departure are 129 and 100, and 
are found together over 51*; and in the Latitude Column ſtands 
81.2, which multiplied by 5, is 406, the Difference of Latitude. 
Then in the Latitude Column ſeek ; of the Meridional Differ- 
ence of Latitude, 147, the neareſt is 146.6; againſt which, in the 


-. 


Departure Column, it 


* 1 


Difference of Longitude. 


CA $ R PIII. 


One Latitude, Courſe, and Diffirence of Lengitide given, 1 fd the 


Diflance, and D. ference of Latitude. 


If a Ship fails S. W. by W. from the Lizard, until the be in 
Longitude 57 2600 WN]. I demand the Latitude the Ship is in, and 
Diſtance failed ? : 4 * 


Longitude ſailed from 3* 24VW. :: 
Longitude the Ship is in 57 20 : 


0 HY 02 4 

60 rity 7 

Diff. of Long. in Miles 3432 ns 
„„ W-- . 


Draw A E to repreſent the Lizard, at A make an Angle equal to 
the Courſe of 5 Points; then draw F C parallel to A E, at the 
Diſtance of 3132 Miles, the Difference of Longitude, which will 
meet CF in C; let fall the Perpendicular CE, then A E will be 
the Meridional Difference of Latitude 2092, and 3470—2093= 
1377, the Meridional Parts of the Latitude come to, which in the 
Jables gives 225 227 the Latitude come to; then ſet off the proper 
Difference of Latitude 1655 from A towards E, at the End of 
which draw a Line parallel to the Difference of Longitude, and 
that will be the Departure, and where it cuts the Line A C, to A, 
| being meaſured, will be the Dillance=2979 Miles; to find which 
by Calculation, — 


ands 181.7, multiplicd by four, is 724.4, the 


—— ER=nneggns 


" i mn . 1 
668 6. 


— —uI—U—— — — —Vä 


„322 — 
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As S. Courſe 5 Pts. 9-919S5jLat. Lizard 495% Mer, Parts 3470 
Is tothe Diff, of Lon. 3132 3, 49582 Eat. come to 22 22 Mer. Diff. 2093 
So is Co- Sine Cou. 5 Pts. 9.74474 Diff. Lat. 27 25 a 
N nn 60 Mer. Parts } 
| 13,24050| | : L. COme hl 1377 
| 9591985 Diff. in Mil. 2655 ¼ —— 
To Mer. Diff. of Lat. 2093 3, 32071 


i 
As Co- ſine Courſe 5 Pts. 9,74474 1 5 
Is to the Diff. of Lat. 1655 3, 21886 1377 being looked for in 
So is Radius — 10, oo the Table of Meridional 

. ——— Parts, will be found fand- 
13,21886 ing under 225, and oppoſite 
9,74474 to 22/, hence the Latitude 
—.ß—— come to is 22* 22/ North. 
To the Diſtance 2979 M. 3,47412 


From what has been ſaid, it will be eaſy to folve a Traverſe ac- 

_ cording to the Rules of Mercator's Sailing. 1 LE 
How to ſolve a Traverſe has been already ſhewn both in Plane and 

2 Latitude Sailing; we ſhall now proceed to ſheẽw how to make 

Properr Allowances for Longitude, according to Me cator's Sailing, 

which may be eaſily done by any of the following Methods: 4 


Rule JI. Complete the Traverſe Table as in Plane Sailing, and 
with the whole Difference of Latitude and Departure, find the di- 
rect Courſe, Diſtance, and Latitude in; with the Latitude left, 
and the Latitude in, find the Meridional Difference of Latitude, 
with which, and the Courſe (found as above) find the whole Dif- 
ference of Longitude made upon the ſeveral Courſes. 
This Method is in common practiſed at Sea, but thoſe that want a 
greater Degree of Accuracy, may uſe the following, wiich ſhould 
always be done in Latitudes higher than 51 or 52, as has been ob- 
ſerved in Middle Latitude Sailing. Bas 3. 


Rule II. To the Traverſe Table annex four Columns, in which 
_ write Latitude in, Difference of Longitude, and Longitude in. 
With the Latitude left, and Difference of Latitude, find the La- 
titude in Meridional Difference of Latitude for each Courſe. 
I To each Courſe, and its correſponding Meridional Difference of 
Latitude, find the Difference of Longitude, which ſet down in its 
proper Column. | Re . 
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The Difference of the Sums of the Eaſt and Weſt Columns of 


Longitude will give the Difference of Longitude ; or with the 


Difference of Lougitude find the Longitude in at the End of each 
Courſe. 8 5 a 


Theſe Methods will be exemplified in the following Traverſe, 
which is the ſame that was taken in Middle Latitude Sailing, that 


the Learner may ſee the Difference between Middle Latitude Sailing 
and Mercator's Sailing, | 


EXAMPLE 


| Suppoſe a Ship from the Land's End, in Latitude 50* 6' N. and 
Longitude 6* o'W. is bound to Gibraltar, in Latitude 367 12/, and 


| Longitude 4* 53 W. but by Reaſon of contrary Winds is obliged to 


fail as follows; viz. S. by W. 24 Miles, W. S. W. 32, N. W. 2 


W. 41, S. S. E. 1 E. 49, E. N. E. 1 E. 19, W. 21, N. E.; E. 36, S. 
41, 5. S. W. 92, N. 36. I demand the Latitude and Longituge the 


Ship is in, and what Courſe ſhe muſt ſteer, and how far to gain her 


= intended Port? 


With the proper Difference of Latitude 834, Meridional Differ- 
ence of Latitude 1151, and Difference of Longitude 67, the Courſe 


| between the Land's End and Gibraltar, is found to be S. 3 207 


Eaſterly, or S. E. nearly, and Diftance 835 Miles. 

Then with the Difference of Latitude and Departure belonging ta 
the firſt Courſe, find the Latitude in, Meridional Difference of Lati- 
tude, Difference of Longitude, and Longitude in. 


| Latitude left 3 50 GEN. 1 484 
Difference of Latitude i 23 8. Merl. "arts. . 
Latitude in — — 49 43 N. Mer. Diff. Lat. 36 


As Co-Sine Courſe 1 Pt. 9,99157 


Is to the Mer. Diff. of Lat. 36 1,55630 
So is Sine Courſe 5 - 9,29024 
| 10,84654 


9399057 
To the Diff. of Longitude 7.1 0, 85497 


P  Loog 
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Longitude left | 8 W. 
Difference of Longitude , W. 
Longitude in 6 7 W. 


Now as the Difference of Longitude * W. it muſt be ſet in 
the Column marked W. and ſo with the reſt, but we ſhall leave the 
Operations to exerciſe the Learner, and Proceed to ſhew how to 
work the ſame, 


By tn ire rin. 


Look i in the Tables a 1 Pt. in the Latitude Column for Me. 
ridional Difference of Latitude 36, the neareſt is 36, 3, againſt which 


in the Departure Column ſtands 7.2 for the Difference of Longitude, 
which ſet down as before directed, 

To like Manner proceed with the other Combs, and when found, 
will ſtand nearly as in the following Traverſe Table, always adding or 
| ſubtracting the Difference of Latitude and Difference of Longitude, 


as the Caſe requires, to find the 1.atitude and Longitude in at the 
End of each Courſe; or, without finding the Longitude in at the 
End of every Couiſe, find the whole Difference of Longitude, and 


with that and the Longi ude left find the Longitude in, which is ra- 


ther better, as the frequent Omiſſion of Tenths may male a ſmal! 


Difference. 


The 


n 


4 
4 
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The TRAVERSE TABLE. 
1 Hs 8 — —— — BT — . 
f Courſes. Dit, Dif. Lat. epartur-. Late. Dif Long. 3 
1 e b Lee eee e eee THE e eee e eee 
| | | 5 N. 8. E. ij W-- | E Earp 
| Ns i + 1. 7 
þ 3 ſills 
'L S. by W. 24 | 23.5 41. 47.] 49:43 E74 6&7 
T | e 43 
| W. s. w. 32 12.2 29.6 | 49-31] [43.4 6. 50 
VETS | | | | | KH, 26 ++ 49] 
N. W. : W. 41 26. o 31.749,57 48.77.39 
| | 5 | w_ — 7 
8. S. E. 2 E. 49 [44.3 21.0 49.13 32-4 7-7] 
RS 8 | *. Ti: —. 221 
5 „ a, Mit 7 
E. N. E. IE. 19 | 4.6 18.4 49.18 32.0 6.35 
| va | co. oo 1 +. 32 
| my} 1 
1 :*Weſt; | 21 21. 49. 18 32.2 | 7.7 
| | | | +. 23 | =: 43 
N. E. E. 36 [22.8 78s 49.412. 6 624 
I _ | | = 41 | 0 
4 j 8. | 41 41.0 49+ o 6. 24 
| ; — 4 +-55] 
| "OY © W 92 | : 85.0 | 352 | 47+35 530 7 71 
| 4 . 36 o. oc 
— —4— 
N. 36 36. 0 | 48.11 7-17 
. 89.4 206.6167. 2122.2 106,8 184.4 4 
— 89.4 67.2 — 106. 8 
Puyit. Lat. 116.6 Dep.] 55. Diff. of Lat.] 27 | 


* This muſt be found by Middle Latitude Sailing. 


Hence it is plain, that the Ship has made of Southings 116, 6, or 
117 Miles, 1 5%, which being ſubtracted from the Latitude left 
500, leaves 485 the Latitude in; and its differing 2 Miles from 
that in the Table, is owing to the Tenths being ſo often omitted. 
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The Meridian Diftance or Departure is 5 5 Miles Weſt, and the 


Difference of Longitude 77.6 or 78 Miles =1" 18/, which being 


added to the Longitude left G o/ gives 7 18 Wells the Longitude 


in, nearly the ſame as in the Table: 
Now to find the direct Courſe and Diſtance to > the intended "AY 


From the Lat, in 4809 3305 From Long. in 18/ W. 
Take the Lat. Gibral. 3 3 Pts, 12 2333 TakeLon. Gib.4 53 W. 
: It 57 | Mer-Dif, Lt.972 2 25 
60 . 6 
Diff. of Lat. 717 Miles = Dit. of Longs 145 Miles 


Ds 


Fa the Mer. DiF. Lat. 972 2.98767 &s 8. Com. Cou. 8* 297 9.99522 


Is to Radius 10, oo000 Is to Diff. of Lat. 717 2,855 52 
So is the * of Lon. 145 2,1617 8o is Radius 4 10,00000 
tray | = 12,8552 
209797 999522 


— R— äü — — — 


To Tang. of Cou. LY 297 9.17370 To the Diſtance 725 1 ge 


Hence the direct Courſe to | Gibraltar is 8. 82 29. E. or S. 3 3 E. 
nearly, and the Diſtance 725 Miles. 


Now to find the Difference of Longitude by the firſt Rule, or that 


commonly uſed at Sea. 


Lat. Lar.d's End acc; 1 248 
Lat, bo 4 9g Merid. Parts { 3484 
Diff. of Lat. 1 57 Mer. Dif. of Lat. 179 


—— — ᷑̃ĩ— 


As the Diff. of Lat. 116,6 3 As Co- Sine Cou. 25 150 9,9563909 


Is to Radius 10, ocooo Is to Mer: Diff. of Lat. 79 2,25285 
So is the Departure 55 1,74036 . So is 8. Courſe 28? 5 62999 
11,74036 11,88284 


To Tang. of Cou. 25% 15 9,67366 To the Dif. of Lon, 24.4 1,92645 


Long. Land's End @ 0 
Diff. of Long. 84. or 1 24 


Longitude i _ 7 24 Nearly the ſame as before 


Hence the Difference between the two Methods is 6 Miles, but ; 
as Ships never fail fo far in 24 Hours, the laſt Method _ » | 
afely 


8 1 o 7 * * "29 
= i AM 5 2 <a = . 
* : * P - E 


- Long. 26,15 E. 
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hy, ſafely depended on for one Day's Run in Latitudes not exceeding 51 


or 52 Degrees North or South, as may be ſeen by comparing the 
Reſults of the following Example : 


EXAMPLE 
Suppoſe a Ship from the Latitude 685 38 / N. and Longitude 


8* 40 E. is bound to the North Cape in Latitude 1 27 N. and 
Longitude 26 30“ E. ſails as in the following Table; what La- 


titude and Longitude is ſhe in? and her direct Courſe and Diſtance 


to the Cape? 


VVV | » E 4.4 Dift. Long. 
j Courſes. |Diſt.] N. S. | E. W. Lats. inf E. . 
N. E. by N. 63 | 52,4 35,0 69 30% „„ „„ 
N. Bo 38 | 26,9 20,9 - 169 57 | 78,0 * 
- oe Me Bo  } JO 4 $1571] -[ 2#tp4! 70 49 64. o 
. 9,6 3 71 10 | 
N. W. by N. 25 | 20,7 |- 13.9071 40 44.0 
| N. N. W. z W. 30 | 31,7 1... 9072-32} 486, ® | 
iN. by E. tao} 39,2 *,$: 73 126,0 * 
N. Z. by. k.] 2233.9 [563.83] 174 e - |} 
8. E. 50 1368s I-36 3 72 50 120, 6 | 
E. N. E. | 65 | 24,9 | | 60,0 73 15 207, 0 
311, 435,3 249,930, 9 812,299, 
. _ | 30, 9 99, © | 
| Dit. Lat, |= j 276.1] © 219, oDep.[Di. Lo. | | 


With 1 Tenth the Difference of Latitude and Departure, viz, 


27.6 and 21.9 the Courſe is N. 38, 30 E. and Diſtance 353 Miles. 


The Meridional Difference of Latitude is 852, with which and : 
the direct Courſe 28? 3o', the Difference of Longitude is 676, being 


37 Miles too little; a Quantity conſiderable enough to produce fa- 


tal Conſequences, 


Lat. left 68? B8/N. Long. left $%*4o/E, 
Diff. of Lat. 1 Diff. Long. 11 53 E. 
| — Long. in 20 33 E. 
Lat. in. 73 14N, Mer. Parts 6583 N. C. Long. 26 30 E. 
Lat. of N. Cape 71 27 N. M. P. 6230 | | ates 
: —— —— Diff. Long. 5 57 E. 

Fri — — 
. — — — Or 357 Miles 
Or 107 Miles, | | — 


Nor z. The North Cape in this Edition is placed in Lat. 71.10 N. and 
Now 


— — — — 4 
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Nov to Meridional Difference of Latitude 353, and Difference 
of Longitude 357, the Courſe is N. 45 20 E. and to Courſe 45, 20, 
and proper Difference of Latitude 107, the Diſtance is 152 Miles. 
Hence the direct Courſe to the Cape is N. E. neaily, and Diſtance 
152 Miles, | = 75 %%% ds 


Having gone through the neceſſary Problems in Mercator's Sailing, 
we ſhall now proceed to ſhew how the true Chart, commonly cal- 

led Mercator's Chart, may be conſtructed either for the Whole, or 
any Part of the Terraqueous Globe. e 


Ihen a Chart is to commence from ihe Equator, or if the. 
Equator is to run through it. 8 


Having provided a Scale of convenient length, draw a Line to re- 
preſent the Equator, and croſſing that at Right Angles, another te 
repreſent the Meridian of ſome known Place, ſuch as London, Pa- 
Tis, the Lizard, or any other Place whoſe Lengitude is known ; 
the upper End of which will repreſent the North, and the lower 
the South, .  - -- „„ , 98 8 

From the Scale take 60 in your Compaſſes, and with one Foot 
upon the Meridian, ſet off that Diſtance on both Sides of it upon 
the Equator, if the Chart is to contain Eaſt and Weft Longitude; 
but, if it is only to contain Eaſt or Weſt Longitude, lay it off upon 
that Side of the Meridian the Caſe requires: that is, if the Longi- 
tude is to be Weſtward, lay it off on the Left Hand Side of the Me. 
ridian : but if Eaſterly, the Right Hand Side. 
Again, take 2 Degrees or 120 Miles in your Compaſſes, and ſet 
it off from the Median, in the ſame Manner as before, or, with 
60 Miles in the Compaſſes, turn over from the Meridian, and that 
will po'nt out the Degrees of Longitude, which may be divided into 
Halves, Quarters, or Minutes, if requited. . 
Having let off as many Degrees of Longitude as you intend the 
Chart ſhould contain, through the laſt draw a Line, (or Lines) pa- 
rallel to the Meridian, which will be the Pounds of the Chart Eaſt. 
and Weſt, 5 | - | | 
_ Having divided the Equator as above, proceed to ſet off upon the 
two extreme Meridians from the Equator, the Meridional Parts 
(as found in the Table) belonging to each Degree of Latitude; 
that is, take from the Scale in Compaſſes, the Miles anſwering 
to one Degree in the Table, and with one Foot in the Equa- 
tor, ſet oft that Diſtance on euch Side of it upon the extreme 
Meridians, if the Chart is to contain North and South Latitude; 
but if only North or South, upon one Side of the Equator. | 


Again, 
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Again, take the Meridional Parts anſwering to 2 Degrees and 3 De- 
grees, &c. in your Compaſſes, and ſet them off upon the Meridian 
from the Equator, as before. 

In like Manner proceed to ſet off as many Degrees as you read 8 


the Chart ſhould contain; or, which will be the ſame T hing, take 
the Meridional Difference of Latitude between any two Parallels, 
and ſet them off ſeverally from the leaſt Latitude. 


Lay a Ruler on each of theſe Diviſions, and draw Lines parallel 


to the Equator, and they will be the Parallels of Latitude; each of 


which will be enlarged towards the Poles, in Proportion as the De- 


grees of Longitude are. 


Parallel to the Meridian, draw Lines through the Points, expreſ- 


fing the Degrees of Longitude, to cut the Parallels of Latitude, 
which bound the Chart North and South. 


The Parallels of Latitude may alſo be divided into Halves, Quar- 
ters, or Minutes, by taking the Meridional Parts for Degrees and 
Minutes, and ſetting them off as before. 

Draw double Lines on the Borders of the Chart, and mark out 
the Degrees of Latitude and Longitude; and, in ſome convenient 


Place draw the Compaſs, In like Manner may 2 Chart be made 
that ſhall contain any Number of Degrees and Minutes required. 
When the Chart is not to commence from the Equator, but is only 


to ſerve from a certain Diſtance on the Meridian, between two Paral- 
lels on the ſame Side of the Equator, then the Meridians are to be 
drawn as before ; and for the Parallels of Latitude you are to reo. 


ceed thus: 


From the Meridional Parts anſwering to each Point of Latitude 
in your Chart, ſubtract the Meridional Parts anſwering to the leaſt 
Latitude, and ſet off the Difference ſeverally from the Parallels of 
the leaſt Latitude upon the two extreme Meridians, and the Lincs 
Joining thele Points of th: Meridian will repreſent the ſeveral Pa- 


rallels upon the Chart. 


Let it be required to draw a Chart that ſhall ſerve from the Lati- 


| tude of 14 Degrees North, te 52 Degrees North, and that ſhall con- 
tain 1 Degree Et, and 26 Degrees of Longitude Welt of the Me- 


ridian of London. —See the Chart. 

Draw a Line to repreſent the * of London, from which ſet 
off 60 Miles towards the Right Hand, for 1 Degree of Longi- 
tude, and cn the other Side towards the left Hand ſet off 26 
Degrees of Weſt Longitude, as before directed: through the two 


Ja Points draw Lincs Parallel to the Meridian of London, and 


theſe will be the extreme Mieridians, or Eaſt and Welt Bounds, of 

your Chart. 
Having drawn the two Meri ians on the lower Edge of the Pa- 
per, draw a Line perpendicular to the Meridians, to 88. 2 | 
ara 


40 MERCATORs SAILING. 


Parallel of 14 Degrecs North; then from the Meridional Pait 
anſwering to 15 Degrees 910, ſubtract the Meridional Parts an- 
| ſwering to 14 Degrecs 848, and take the Difference 62 in your 
Compaſſes, and ſet it oft from the Parallel on both the Meridians 
from you, and that will repreſent the Parallel of 15 Degrees. 
Again, take the Meridional Parts of 15 Degrees gio, from the 
Meridional Parts of 16 Degrees 973, and ſet off the Difference 63, 
upon the Meridians from the Point repreſenting the Parallel of 15 
Degrees, and that will repreſent the Parallel of 16 Degrees. In like 
Manner proceed to ſet off the Parallels upon the Meridians. 
Or, if the Meridional Parts of 14 Degrees be ſubtracted from the 
Meridional Parts of every ſucceeding Parallel, and the Difference 
be ſet off from the Parallel of 14 Degrees upon the Meridians, theſe 
Points will repreſent the ſeveral enlarged Parallels of Latitude, the 
fame as before; and, if it is required that the Meridians ſhould be di- 
vided into Degrees and Minutes, the Meridional Parts for ſuch muſt 
be taken from the Table, and ſet off as above. 
Having ſet off as many Parallels as you intend the Chart ſhould 
contain, through each Point draw Parallels, or if you think draw- 4 
| ing Lines through every Degree will croud your Chart too much, 
| you may divide the Borders only into ſingle Degrees, &c. and draw 
Lines through every 5 Degrees of Latitude and Longitude, as in 
the Chart, Fo . My 
Take from the Table of Latitude and Longitude of Places, the 
Latitude and Longitude of each particular Place contained within 
the Bounds of the Chart, and lay a Ruler over its Latitude, and 
another, croſſing that, over its Longitude, the Point where theſe 
croſs will ;eprejent the propoſed Place upon the Chart. In like 
| Manner may any Place be readily marked. Hence, the particular 
| Points of a Sea Coaſt being laid down as above, and Lines properly 
| drawn from Point to Point, will form the Out-lines of the Sea 
Coaſts, Iſlands, &c. to which may be annexed, the Depths of Wa- 
ter, Setting of Currents, and whatever elſe may be thought conve- 
nient for the Chart to contain, 5 „ By 
"This Mapor Chart is not to be conſidered as a juſt or ſimilar Re- 
preſentation of the Earth's Surface, for in it the Figures of Iſlands 
and Countries are diſtorted near the Poles. For, 5 
Suppoſe an Ifland in the Latitude 60 N. or S. where the Bleadth 
of a Degree of Longitude is juſt half as large as a Degree upon the 
Equator. Now as the Degrees of Latitude are enlarged in Propor- 
tion as the Degrees of Longitude are expanded towards the Poles, it 
| is plain, that every Point of that Iſland or Country, being laid down 
in its proper Latitude and Longitude, will be repreſented twice as 
| large as it really is, | 
Hence it follows, that as the Degrees of Latitude are every where 
increaſed like thoſe of Longitude, it is plain the Bearings between 
Places will be the ſame on this Chart as on the Globe; and the Pro- 


portions 


| 


0 , . . 
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portions between the Latitude and Longitudes and Nautical Diſ- 


tances, will be the ſame upon this Chart as upon the Globe. 


And ſince the Meridians in this Projection are Right Lines, it fol- 
lows, that the Rhumbs which form equal Angles with the Meri- 
dians will be {trait Lines, which renders this Projection of the 
Earth's Surface much more eaſy and proper for the Marinet's Uſe, 
than any other. es 


Gunter's Scales have drawn upon them 2 Lines, one marked NM. 
P , 


ſignifying the Nautical Meridian; and the other directly under it 
marked E. P. ſignifying equal Parts or Degrees of Longitude upon 


* 


A Mercator's Chart. 


Thoſe are Equal Parts or Degrees of Longitude, to which the 
Degrees of the Nautical Meridian are fitted, by incieafing them in 


their true Proportien; hence the Limit, or Bounds of a Mercator's 


Chart by theſe Lines are eaſily made, by transferring the Diviſions 


correſponding to the Degrees to be ſed, from the Scale to the Paper 


the Chart is to be drawn upon: but as the Degrees drawn by theſe 


Lines ate too ſma!} for the Seaman's Uſe, it is much better to uſe a 


Scale of equal Parts as before, and conſequently the Degrees may 


be made of any propoſed Length. 


By the Latitude and Lengitude in, to prick off the Ship on the Chart. 


Rurt. Lay the Ruler acroſs tbe Chart in the Latitude your 
Ship is in, then look upon the Equator, or Line marked with the 
Degrees of Longitude, for the Longitude your Ship is in by your 
Reckoning, and ſetting one Foot of your Compaſſes in that Lone 
gituds, take the neareſt Diſtance to ſome North and South Line, and 
from where that Line croſſes the Edge of the Ruler that lies in the 


2 Latitude; lay off that ſame Diſtance along the F dge of the 


uler to the Right Hand, if the Longitude you are in was to the 
Right Hand of the North and South Line, or to the left Hand, if . 
was to the left Hand; where this falls will be the Place of the Ship: 
But this wil! only do when the Longitude marked on the Chart, and 


3 Reckoning of Longitude in, are both counted from the ſame 


Meridian. Therefore, for a general Rule, take the following, viz. 


By the Latitude in, and Longitude made, to prick off the Ship's Place. 


RuLE. Set one Foot of your Compaſſes in the Place you take 
your Departure from, and take the neareſt Diſtance to ſome North 
or South Line, and from where that Line falls upon the Equa- 


tor, or the Line marked with the Degrees of Longitude, ſet off 
that Diſtance the ſame Way the Place lies from it; that is, to the 


right Hand, if the Place lies to the right Hand of the North and 
South Line, or to the left Hand, if it lies to the Weſt; and make 
a Mark with a Black lead Pencil; this Mark will ſerve to prick off 


: Q — 
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| by, till you come to take a new Departure; and then rub it out, and 
make a new one as before. Lc x. 
Then lay a Ruler acroſs the Chart in the Latitude you are in, and 
taking ſo ang Degrees in your Compaſſes from the Line of Longi- 
tude, as your Longitude made comes to, ſet them off from your Black 
lead Mark along the Edge of the Ruler to the Eaſtward; if the Lon- 
ngitude made be Eaſt, or tothe Weſtward if it be Weſt; where this 
falls will be the Longitude the Ship is in by the Chart; from which 
take the neareſt Diſtance to ſome North and South Line, and from 
| where that Line, &c. as in the firſt Caſe, 


The Ship's Place on the Chart being found, as before taught, it 
remains in the next to ſhew how to find the Bearing and Diſtance of 
any Place from the Ship; and firft, 


To find how any Place bears from the Ship. 

RurEr. Lay a Ruler from the Place of the Ship to the Place you 
would know the bearing of; then ſet one Foot of the Compaſſes in 
the Centre of ſome Compaſs near the Ruler, and take the neareſt Diſ- 
tance to the Edge of the Ruler; then run one Foot of your Com- 
paſſes along by the Edge of the Ruler, and obſerving what Point of the 
| Compaſs the other comes neareſt to, which will be the Bearing re- 
quired, 5 = 


To find the Diſtance of any P.ace from tbe Ship. 
CASE Li 


If the Place be in the ſame Longitude that the Ship is in, that is, 
if it bears due North or South, then the Difference of Latitude be- 
tween them, turned into Miles or Leagues, will be the Diſtance. 


EF 


If the Place be in the ſame Latitude the Ship is in, that is, if it 
bears due Eaſt, or due Weſt, then take Half the Diſtance between 
the Ship and the Place in your Compaſſes ; and ſetting one Foot on 

the Line marked with the Degrees of Latitude, in the Latitude 
the Ship is in, ſee what Latitudes the other Foot will reach to, 
both above and below it ; the Difference between theſe two Latitudes 
will be the Diſtance required. 5 So 1 


8 wm 


Il ben they are neither in the ſame Latitude nor in the ſame Longitude 
with the Ship. 4 = 
RuLe. Take the Difference of Latitude between both Places in 
your Compaſſes from the Equator, or graduated Parallel; and lay- 
ing a Ruler over both Places, put one Foot on the Ship's Place, 2 
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flide your Compaſſes along the Edge of the Ruler (holding both 
Points parallel to the Meridian) until the other cuts the Parallel of 
Latitude paſſing through the Place, (or E. and W. Line cut by the 
Ruler) and then ſtay the Compaſſes. Take the Diſtance between 
where the Point reſted by the Edge of the Ruler and the Place (or 
where the Ruler eroſſed the aforeſaid Eaſt and Weſt Line) in your 
Compaſſes, and apply it to the Equator, or graduated Parallel, and 
that will give their Diſtance in Degrees, which may be turned into 

Miles or Leagues ; and in the fame Manner as you find the Bearing 
and Diſtance between the Ship and any Place, you may alſo find the 
Bearing and Diſtance of one Place from another; or if the Diſtance 
between the Ship and Place be taken in your Compaſſes, and applied to 
the Side of the Chart, or graduated Meridian, nearly in the Parallels 
of the Ship and Place, will give the Diftance in Degrees as before; 
and for this Purpoſe there are generally marked on the Sides of 
Charts Scales of Leagues, by which the Diftaaces between Places 
may be readily found, N 25 


TT 3&4 M EL YE Fa Pe 


5 Required the Bearing and Diſtance between Cape St. Vincent and 
SE en | Teneriff ? „ 


Lay a Ruler over both Places, and take their Difference of Lati- 
tude 8 30“, from the Equator or graduated Parallel, in your Com- 
paſſes; and ſlide one Foot along the Edge of the Ruler from Tene- 
riff, holding the other Point in the Direction of the Line C B, until 
the other Point juſt touches the Eaſt and Weſt Line, (A B) paſſing 
through St. Vincent, as at B, from C where the Foot of the Com- 
paſſes reſted, by the Edge of the Ruler, and St. Vincent being mea- 
ſured, and applied to the graduated Parallel, gives 10 2-third De- 
grees, or 640 Miles the Diſtancgce. 
Again, take the neareſt Diſtance between the Centre of the Com- 
paſs in your Compaſſes, and ſliding them along the Edge of the Ru- 
— as 1 directed, you will find the Courſe to be S. W. by S. & 
. nearly, 
Hence ho direct Courſe between Cape St. Vincent and Teneriff is 
8. W. by S. + W. Diſtance 640 Miles, or 213 1-third Leagues; 
and the ſame with other Places, 


— — 
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XNXIE come next to the Doctrine of Oblique Triangles applied to 
W Problems of Sailing; and though it may be applied to the 
meaſuring of inacceſſible Objects, yet we ſhall confine it to thoſe 
Probieais which are more immediately neceſſary in Navigation; and 
is chiefly uſed in taking the Maps of Harbours, Sea-Coalts, &c. as 
_ f.llows: TR noe 


0 AS. Eb 


Coaſting along the Shore, I ſaw a Cape of Land, which bore from 
me N. by E. then I flood away W. N. W. 5 Leagues, or 15 Miles, 
and the ſame bore fiom me N. E. half E. I demand the Diſtance of 
the Ship from the laſt Station to the Cape? 


Having drawn the Compaſs N. E. S. W. let A repreſent the Place 
of the Ship in her firſt Station, and draw the W. N. W. Line AC, 
equal to 15 Miles, then will C be the Place of the Ship in her ſe- 
Earn, EE: | ; 2 
From C, draw the Line C B parallel to the N. E. half E. Line, 
till it meets the N. by E Line A B, in B; then will B repreſent 
= Cape of Land, and C B the Diſtance of the Ship at her ſecond 
Station. | | EE cnn 


In the Triangle ABC are 
given A C equal to 15 Miles, 
the Angle A 78? 45/ equal to 
7 Points, the Diſtance between 
the N. by E. and V. N. W. 
the Angle B equal to 39 22 
or 34 Points, the Diſtance be- 
tween the N. by E. and N. E. 

4 E. and the Angle C equal to 
6153“ or 54 Points, the Diſ- 
tance between the W. N. W. 
and 8. W. 4 W. 


Whence 


ha ELL — 524 Aubonths - . 


To the Side C B 23.19, to the Diſtance of the Ship 


Ship at her firſt 


| Go and alſo the E.by D | 


will repreſent the 
Ship at her ſecond 
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' Whence to find the Diſtance C B, it will be, 


As the Sine Angle B 39023 9.80228 


„ to the Side A CG EN, 3 15 Miles 1.17609 a 
So is dine Angle A eee 75 45 9.99157 
: 11.16766 


9.80228 


1 — 


from the Cape at her ſecond Station 1. 365 38 
8 


Coaſting along the Shore, I ſaw two Head-lands, the firſt bore 
N. N. W. the ſecond N. N. E. 4 Eaſterly, then ſtanding away E. 
by N. + Northerly, 16 Miles, the firſt bore from me W. N. W. the 
ſecond N. W. by N. + Weſterly, „ „„ 

I ͤ demand the Diſtance of each of theſe Head- lands from the firſt 


Place, as alſo their Bearing and Diſtance from each other ? 


Having drawn the 
Compaſs as before, 
let A repreſent the 


Place, from which 
draw the N. N. W. 
Line A D and the 
N. N. E. 4 E. Line A 


which make equal 
to 16 Miles, then B 


Place; from B draw _ 
B D parallel to the 
W. N. W. Line, 
and B C parallel to 
the N. W. by N. 2 
W. Line, meeting 
the two firſt Lines 
in the Points C and 
D, then D will be 


the firſt, and C the ſecond Head - land; join the Points D and C, and D © 


will be their Diſtance aſunder. Then draw a Line parallel to D C chro' 


the Centre of the Compaſs, and that will ſnew their Bearings from each 


other; to find Which N 
By 


— 
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By) CALCULATION. 
To find the Diſtance of the firſi Head-land, 


In the Triangle DAB are given the Angle DAB 81 Points 
95 37 the Angle contained between the N. N. W. Line A D, and 
25 by N. half N. Line AB, and the Angle ABD 3 Points 
39 22 the Angle contained between the E. by N. half N. Line AB, 
and W. N. W. Line B D, and AB 10 Miles, whence by Axiom 
ſecond, it will be, „ , 


As Sine Angle ADB _ 45 11 9,8496561 
Is to the oppoſite Side AB — 16 1,20412 
So is Sine ABD | — 30 22 9, 80228 

11, 0640 


8 9,8496 
To the Side A D 14.35 the Diſt. of the fixſt Head-land 1, 15679 


— — 


42 * 
. 


-4 


To find the Diſſance of the ſecond Head land, 


In the Triangle AB C are given the Angle BAC 33=42* ir, 
the Angle contained between the N. N. E. 3 E. Line AC, and the 
E. by N. 4 N. Line A B, and the Angle AB C 6 Points 703 

10, the Angle contained between the E. by N. 2 N. Line A B, and 
the N. W. by N. 5 W. Line B C, and the Side A B 16 Miles, 
whence by Axiom ſecond, it will be. e 
As Sine „ A CB . 


— 67 of : 6 61 | 
15 to the Side AB =» m_—m— " 1 
rn * 70 1g 9597385 
8 
: 9296561 
| To the Side 2. C 16.31 the Diſt. of the ſecond Head - land 1.21236 


Ta find the Bearing and Diflance of the Hegd- lands, 
In the Triangle D AC are given the Side A C 16.31, the Side 
AD 14.35, and the Angle DAC 4 4 Points=53* 26", the Angles 
contained between the N. N. W. Line AD, and the N. N. E. + E. 


Line AC, whence to find the Angles ADC, or AC D. 8 


2 = Jo 
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The Side A C 16,31 280 od 


The Side AD 14,35 Angle DAC 53 8 


Sum of the Sides 30,66 Sum Angles 126 4 4 oppoſite the Sides. 
— 1 then by Axiom 
Difference of Sides 1,96 Half Sum of ditto 63 17 1 third it will be 


As the Sum of the Sides A C and A D — 30 66 1,48657 


Is to their Difference 


— 196 , 29226 


. of x the Sum of Angles ADC and A CD 63 7 10.2008. 


— — 


10, 39042 
1.48557 


To the Tangent of half e 7 14 . 985 | 


| Then 65? 17 added to 7? 14/ is 70 317, the greater Angle ADC, 


and 63 17/=7* 14/=56? 7 the Angle AC D. 
Now the Angle ADC 70? 31/ added to 22* 30“, the Angle con- 


tained between the N. N. W. Line A D, and the Meridian gives 
93˙ 1/, which being more than a Right Angle, ſhews that D bears 


from C, W. 21 Southerly, and conſequently C bears from D Eaft 
1 Northery 


For the Diſtance by Axiom II. it will be. 


As the Sine of the Angle AD C=70* 310 — 950742 
ls to the Side A — 
So is Sine Angle DAC —— 53 260 — 997 


16 32 —— 1,21245 


11,1725 
9. 90480 


—— 


To the Side D C 13,9 the Dift, between the Head-lands 1,14286 


yr 2 


All the above Proportions may be worked by Guater's Scale, bet 
they are more readily done by Projection. 


After this Manner may the mutual Bearings and Diſtances of any 
Number of Head-lands be found ; as alſo the Maps of Harbours, 
Sea Coaſts, &c. which are of excellent Uſe in 1 che 
Enemy' s Coaſts, Towns, &c without venturing too near their 2 

| any 


mimꝶ‚ — 
— __—_—_— — 2 — 


— 
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Many more Examples might be produced, which are not of much 

Uſe at Sea, and therefore are omitted. by 

There is a Method of aſcertaining the Diſtances of Places by 
Sound, which is as follows: Fix a Pendulum of 38.2 Inches upon 
a Peg or Nail, and giving it a ſwing, every Time it paſſes the Cen- 
tre will give Seconds; and as it is found by many Experiments, that 
Sound travels 1142 Feet in one Second ; therefore the Difference of 
Time between ſeeing the Flaſh and hearing the Sound being mea- 
ſured by the Pendulum, the Diſtance may be eafily found by allow- 
ing 1142 Feet for every Second, or allowing 9 4 Half Seconds to 
travel an Engliſh Mile, or five Seconds three Tenths to travel a 
Geographical Mile, If a Stop Watch is at Hand it will anſwer the 
Purpoſe better. Ee e 


E X A M P L E. 


Being at Sea 1 counted 50 Seconds between the Time of ſeeing 
the Flaſh of a Gun and hearing the Report. I demand the 
Diſtance ? VVV 5 


If 50 Seconds be divided by 3,3, the Quotient q, 3 Miles, will be 
the Diſtance required; or if the ſame Number of Seconds, viz. 50, 
be divided by 16, the Quotient 3 one eighth Leagues, will give the 
Leagues of Diſtance, ſo that the Gun, when it was fired, was 9,4 
Miles, or 3 Leagues, and one cigthth from the Obſerver. 

Hadley's Quadrant or a Sextant will be found more convenient for 


taking the Angular Diſtances of Objects in running along a Coaſt, 


when the Angles do not exceed go* or 120" as they can be more ac- 
_ eurately and expeditiouſly taken, and the Draught of a Sea Coaſt or 
Harbour, as well as the Diſtances of Objects, be determined with 
ſufficient Exactneſs; For having a Baſe or Stationary Line, accu- 
rately meaſured, and the Angles taken from difterent Parts of it, the 
Interſections of the Line, including theſe Angles, will determine 
the ſeveral Points of the Coaſt or Harbour, aud ſketches may be 
drawn to repreſent the appearance of the Land, &c. If Time will 
permit the Soundings, Rocks, &c. may be taken in a Boat, and the 
Bearings of the whole afterwards laid down by the Compaſs. Even 
ſuch a rough Draught as the above will be of great Uſe in giving an 
Idea of Coaſts and Harbours of any Country we chance to fall in 
With, and if the Mariner has a Tafte for Drawing he may give a 
pretty good Deſcription of the Parts he has been at, a Thing bu 
too much neglected by our Engliſh Seamen, = 


CURRENT 


«ng ) 


CURRENT SAILING, 


- is RRENTS are certain Settings of the Stream, by the Means 
of which all Bodies moving therein, are compelled to alter their 
Courſe, and ſubmit to the Motion impreſſed upon them by it. 
Whence, if a Current ſets with the Courſe of the Ship, it aug- 
ments her Motion by as much as the Drift or Rate of driving it. 
Thus, if a Ship fails N. N. E. 20 Miles in a Current that ſets 
N. N. E. 8 Miles in the ſame Time, her true Courſe will be N. N. E. 
28 Miles in that Time; but if a Current ſets againſt the Ship, it 
leſſens her Velocity by juſt ſo much as the Current's Drift is. 
So that if a Ship ſails N. E. 49 Miles, in a Current that ſets 
S. W. 10 Miles in the ſame Time, then her true Courſe will be 
N. E. 39 Miles; and if, in the ſame Time that the Ship fails N. E. 
49 Miles, in a Current that ſets S. W. 59, then the Ship will fall 
a-ſtern, and her true Courſe will be S. W. 10 Miles; but if the 
Ship thwarts the Current, it not only leflens or augments her Velo- 
City, but gives her a new Motion compounded of that of the Ship 
and Current; that is, | | 


If a Body be agitated by twe Motions As Dn 
at the ſame Time, the one with a certain N 
Velocity, that will carry it according to F HR 9. 
od Wl 


the DireQion of the Line A B, the 
Length A B in a certain Space of Time; ' -—— 
the other according to the Direction of the Line AD, with a Ve- 
locity that will carry it to the Diſtance A D in the ſame Time; then 
the Rody will deſcribe the Diagonal A C, and at the End of that 
Time will be found in the Point C. . 
The Setting and Drift of the moſt remarkable Tides and Cur- 
rents are pretty well known; but if in unknown Currents, the uſual 
Way to find he Setting and Drift, is thus: 
Let three or four Men take a Boat a little way from the Ship, and 
| by a Rope faſtened to the Boat's Stem, let down a heavy Iron Pot, 
or loaded Kettle, into the Sea to the Depth of 8a or 100 Fathoms, 
when it can be, whereby the Boat will ride almoſt as fteady as at 
Anchor ; then heave the Log, and the Number of Knots run out in 
Half a Minute, wil] give the Miles which the Current runs 
per Hour, and the Bearing of the Log fhews the Setting of the 
Current. 
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C 
If a Ship fails N. E. 110 Miles in a Current that ſets 8. S. W. 
30 Miles in the ſame Time, and her true Courſe and Diſtance be 
required? 5 1 


77 


Set off 4 Points from N. 
tewards E. and draw A C 
equal to 110 Miles; from 

C draw CB parallel to the 
N. N. F. Line, and equal to 
30 Miles draw A B, which 
will be the Ship's true 
Courſe, 


i CALCULATION. 


In the Triangle ABC are given the Side A C 110, the Side BC 
30 Miles, and the Angle A C B 22* 30', by Axiom III. 
The Side AC 110 1 180 of 


CD — 30 22 30 


The Sum of the Sides 140 theSum of Angs. A & B157 30 opp. theſe Side: 


Their Difference 80; the Sum of the Ang. 78 45 CAB and ABC N 
As the Sum of the Sides A C and A B 140 — 2, 14613 
Is to the.r Difference 80 — — 15,00 309 ; 
So is the T. of ? the Sum of Angs, CBA and BAC 787 45“ 10,0134 
12,60443 
— 
To the Tangent of Half their D'fference 70 40 10,458 30 


— — 


Half their Difference 


while the Ship runs 40 Miles; * of 


the 8. S. E. Line, on which ſet 


CURKENT SAILING. mm 
Half the Sum of the Angles C ABandCBA 78 45 
n 


Which being added gives the pennt Angle C BA 149 34 


But if ſubtracted, the lefſer C A B — 5 56 
Hence it appears that the Courſe i is N. . 7: 56 Eafterly. 
To find the Diſtance by Hi II, it will be, 

As Sine Angle B 140 340 9, 70461 
Is to the Side A C110 —— 55 2,04139 
So is Sine Angle C 22? 300 — 9,58284 

55 11,6223 
970461 
To the Diſtance run 83, 2 —. : 1,91962 


— 


EXAMPLE I: 
If a Ship from the Latitude 36* 30' S. fails N. E. by N. 40, then 


N. E. by E. 36 Miles, in a Current that ſets S. S. E. 20 Miles, 


in the ſame Time that the Ship ſails 38 Miles; and it be required to 
find the Diſtance between the Ship and her firſt Place, as allo the 
* the Ship is in:? 


By PROJECTION. 


Sol 


< 


as before, draw the N. E. by 
N. Line equal to 40 Miles; 


A 
> 


* drawn the Compals, | 
Y 


upon the End of which draw a „ 
Line parallel to the S. S. E. { ; 
upon which ſet off 21 Miles; We 7 0M 


* 
4 
.4A 


8 
285 
LS 


* 
* 


off 18.9 Miles, the Diſtance the Current ſets while the Ship runs 


the Diſtance tune Current ſets of | 
then draw the N. E. by E. * 
Line, upon which ſet off 36 


Miles, at the End of that draw 


36 Miles; then from the End of that Line to the Ship's firſt 


R 2 Place 


5 8 * - —— — 
” wilt — — — _ _ 
. — 1 
1 a — 
$a As — x - 1 n _ 
K 1 N as . r . 2 * 2 Ss :, 
. — . ——ů — — 0 N — pence — — — . c 
» Sud —_—— CR * . 5 P — 1 1 x 
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Place will be the Diſtance; and the Angle being meaſuted, will be 
the Ship's Courſe, and a Line drawn from the Ship's laſt Place, pa · 
rallel to * E. and W. till it cuts the Meridian; that being meaſur- 
ed from the Ship's firſt Place will de the Mites of Difference of La. 
titude, 

This may be done by Calculation, but it being tedious, we ſhall 
omit it, and ſhew how it may be done by a Traverſe, in HRS we 
ſhall conſider the Current as a — Courſe. 


Differ. of L 1 
mw JT T*| 
: S Diſt. N. 8. . N 
N. E. dy N. 40 1 1 
| [N. E. by N. 30 | 20,0 | 29,9 | 
2 8. 8. Eo 0 15,3 
| IT | $3» 3 — | 
3 | E 
| | 37, 67,4 Depart. 
1 Dif: of of . 26, 3 5 2 
Having the Differenc f Latitude and 2 to fad the Courſe 
and Diſtance. 
As the DiF. of Lat. 16,3 1.21219 As the S. Courſe 765 24 9.98765 
Is to Radius 10.00000 Is to Departure 67.4 1.32666 
So is Departure 67.4 1.82866 So is Radius |  10,900c0 
| 11.82866 11.82866 
1.21219 | . 98765 


— —— —— — 


To Tang. n 70 dh, 10. + To the Diſtance 69.3 1.84101 


EXAMPLE WW. 


A Ship coming out from Sea in the Night, has Sight of Scilly 


Light, bearing N. E. by N. Diſtance 4 Leagues; it being then 


Flood Tide, ſetting E. N. E. 2 Miles an 1 and the Ship run- 


ning at the Rate of 5 Knots an Hour; I demand upon what Courſe 


ſhe muſt ſteer, and how far to hit the 4 it vows 4 from ts Y 
E. half S. Diſtance 17 Leagues i ? = 
OF 


let A repreſent the 


N. E. by N. Line 
. . to wN 


the Angle 8 AB the true Courſe, 
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By INSPECTION. 


Having drawn the 
Compaſs, as before, 


Place of the Ship at 
Sea, and draw the 


Miles, then will S }; 
_ repreſent Scilly. \ 4 / w_ 
2dly. From S draw * * 
8 L . to 51 M. by of ; 
and parallel tothe E 8 _— 


har” Line, then will L be the e the Lizard. 


30005 Draw L C parallel to the W. S. W. Line equal to 2 Mee. 
and C D equal to 5 Miles; and parallel to it. draw A B till it meets 
LC produced in B, then will A B be the Ditlance * and 


— 
By CALCULATION. 
In the Triangle A 8 L are given AS equal to 12 Miles, S J. 


equal to 51 Miles, and the Angle ASL 118” 22 to 10 Points, 
and half, the Diſtance between the N. E. by 


. and W. half N. 
whence to find the Angle S AL, by Axiom III, it will be, 


As the Sum of the two Sides A Sand SL 63 1.79934 
Is to their Difference — 159199 


Sois Tan. of Half the Angles 5 A L and SLA 3⁰ 39 9.77703 


— — — 


11, 36869 
1.79934 


— — 3 —U—A—ᷓ 


To the * of Half their Difference "Eo _$+59935 


hence the An gle SAL will be wand =to 51 1 17 and conte. 
quently che direct "Courſe from the Ship to the Ladd is N. 85” * 


E. or E. by N. 61 Eaſterly. 


* 


To find the Diſſance A L by Axiom II. it will te, 


As the Sine AngleSAL 519 17/ — 9.89223 
Is to the Diſtance from Scilly to the Lizard 51 1.70757 
So is the Sine of the Angle ASL 118* 7/ 2 94540 

0 11. 65303 
9.89223 
To the Diſtance between the Ship and Lizard 57,65 —1.76c85 


—— —-— 
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In the Triangle DLC are given the Angle L=17* 32/, the 
Diſtance between the E. N. E. and the N. 85? 2/ E. The Side 
CL, the Current's Drift in an Hour =2 Miles, and the Side C , 
the Ship's Diſtance run in that Time=5 Miles, whence to find the 
Angle at D, by Axiom II. it will be, 7 „ CTY 


As the Diſtance run in one Hour CD 5 Miles 0,69897 
Is to the Drift of the Current 2 Miles — O0, 30103 
So is the Sine of the Angle at L 17 332 — 9547894 
9.77997 
0, 69897 
To the Sine of the Angle at D 6 55˙ þ 9,08 100 


Hence, becauſe the Angle C D L is=B A L, the W 
Ship muſt ſteer is 8. 88" 33 E. 0 | fo 5 


3 


> find the Diflance A B, by Axiom II. it will be, 


As the Sine Angle at B | 183 3 9.61689 
Is to the Diſtance between the Ship and Lizard 57.65 1.76080 
So is the Sine of the Angle at L 17 32 9.47894 
1.23974 
1 5 9.61689 
To A B the Diſtance ſhe muſt ſail 41.96 = 1.62285 


Many more Queſtions might be added, but theſe, being well un- 
der ſtood, are ſufficient for the Seaman's Purpoſe ; and that the Stu- 
dent ſhould not meet with any Thing unneceſſary which might lead 
him out of the plain Path, I have avoided thoſe Things which tend 
to puzzle more than improve; therefore would adviſe him to be well 
acquainted with every written Article ; and that nothing may be 
wanting to complete the Artiſt, I ſhall proceed to the Rules neceſ- 
ſary for keeping a Journal at Sea. 


* 


_ 


- Unents intetpoſe and break the Continuity of the Ocean, regard 


„ 


VF 


5 | HE Sun, that amazing Globe of Fire, the Fountain of Light, 


and Heat of the whole ſolar Syſtem, whoſe == upon the 
Earth cauſe Vapours or Fumes to be continually riſing from it, 
which muſt partake of the Quality of thoſe Parts from whence 


they are evaporated ; a Collection of which form what we call our 


Air or Atmoſphere, ſurrounding the Earth, and extending ſome 


Miles above its Surface, and is liable to be put in Motion by various N 
Cauſes. Hence Air is a fine elaſtic Fluid, and is found capable of 
being compreſſed, or condenſed by Cold, and expanded or ratefied 


by Heat. 
Conſequently, an Alteration of Heat or Cold happening in any 
Part of the Atmoſphere, the Air in that Part will be either condenſ- 


ed or rarified, and the neighbouring Parts will thereby be put into 


Motion, through the Endeavour which the Air by its Elaſticity or 


Springineſs, always makes to reſtore itſelf to its former State, or 


come to an Equilibrium. 5 : 
Wind is a Stream or Current of Air, which gegerally blows from 
one Part of the Horizon to its oppoſite Part. 3 

The following Obſervations have been made on it, particularly 


by Dr. Halley, which are not unworthy the Seaman's Notice. 


Between 30 Degrees North Latitude, and 30 South Latitude, 


| there is a conſtant Eaſt Wind throughout the Year, blowing on 


the Atlantic and Pacific Oceans, and this is called the Trade 
Winds. - -- ns | 


For as the Sun, in moving from Eaſt to Weſt, heats the Air more 


immediately under him, and thereby expands it; the Air to the Eaſt- 
ward is conſtantly ruſhing towards the Weſt to reſtore the Equili- 


brium or natural State of the Atmoſphere, which occaſions a per- 
petual Weſt Wind in thoſe Limits. * 


The Trade Winds near theſe Northern Limits, blow between 


the North and Eaſt, and near the Southern Limits they blow be- 
tween the South and Eaſt. | 


For as the Air isexpanded by the Heat of the Sun near the Equa- 


tor, therefore the Air from the Northwarth or Southward will both 


tend toward the Equator to reſtore the Equilibrium; now theſe Mo- 
tions from the North and South, joined with the foregoing Eaſterly 
Motion, will produce the Motions obſerved near thoſe Limits be- 


tween the North and Eaſt, and between the South and Weſt. 


Theſe Winds, if the whole Suriace of the Globe were Sea, 
woula undoubtedly blow quite round it, as they are found to do 
in the Atlantic and Ethiopic Oceans; but ſeeing ſuch great Con- 


muſt 
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muſt be had to the Nature of Soils, and the Poſition of high Moun- 
tains, which are the principal Cauſes of the Variety of Winds dif- 
fering from the former general one. ” 

In ſome Parts of the Indian Ocean there are periodical Winds, 
which ere called Monſoons; that is, ſuch as blow half the Year one 
Way, and the other Half-year the contrary Way, 

For Air that is cool and denſe will force the warm and rarefied Air 
in a continual Stream upwards, where it muſt ſpread itſelf to preſerve 
the Equilibrium; ſo that the upper Courſe or Current of the Air 
mall be contrary to the under Current; for the upper Air muſt move 


| from thoſe Parts where the greateſt Heat is, and fo by a Kind of Cir- 


culation, the N. E. Trade Wind below, will be attended with a 8. 


| WW. above, and a S. E. below, with a N. W. above: And this 


tuis is confirmed by the Experience of Seamen, who, as ſoon as they 


ect out of the Trade Winds, immediately find a Wind blowing from 


the oppoſite Quarter. . . 3 
In the Atlantic Ocean, near the Coaſts of Afriea, at abcut 100 
Leagues from Shore between the Latitudes of 28* and 10? North, 


_ Seamen conſtantly meet with a freſh Gale of Wind blowing from 
the N. E. „ 5 0 e 
T hoſe bound to the Caribbee Iſlands, acroſs the Atlantic, find, as 
they approach the American Side, that the ſaid N. E. Wind becomes 


F afterly, or feldom blows more than a Point from the Eaſt either to 
the Nerthward or Southward. 5 
Theſe Trade Winds on the American Side are extended to 30“, 
21”, or even to 32? of North Latitude; which is about 4* farther 
than what they extend to on the African Side; alſo to the Southward 
of the Equator, the Trade Winds extend 3 or 4 Degrees farther 


towards the Coaſt of Brazil on the American Side, than they do 
near the Cape of Good Hope on the African Side. 


Between the Latitudes of 4 Degrees North, and 4 South, the 


Wind always blows between the South and Eaſt: On the African 


Side the Winds are neareſt the South, and on the American Side 
neareſt the Eaſt. In theſe Seas Dr. Halley obſerved, that when the 


Wind was Eaſtward, the Weather was gloomy, dark, and rainy, 
wih hard Gales of Wind; but when the Wind veered to the South- 


ward, the Weather generally became ference, with gentle Breezes 
ent io a3 Calm. N ws 
| Theſe Winds are ſomewhat changed by the Seaſons of the Year; . 


For when the Sun is far Northward, the Brazil S. E. Wind gets to 


the South, and the N. E. Wind to the Eaſt ; and when the Sun is 
far South, the S. E. Wind gets to the Eaft, and the N. E. Wind on 
this Side of the Equator veers more to the North. 

Along the Coaſt of Guinea, from Sierra Leona to the Iſland of St. 


Thomas under the Equator, which is above 500 Leagues, the South- 


e:ly and South-weſt Winds blow perpetually; for the S. E. Trade 
ind having paſſed the Equator, and approaching the Guinea Coaſt, 
within 


1 
| 
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within 80 or 169 Leagues, inclining towards the Shore, and be- 
comes S. S. E. then South, and by Degrees as it comes near the 


Land, it veers about to S. S. W. and in with the Land it is S. W. 


and ſometimes W. S. W. This Track is troubled with frequent 


Calms, and violent ſudden Guſts of Wind, called Tornadoes, 


blowing from all Poigts of the Horizon. „ 
The Reaſon of the Wind ſetting in Weſt on the Coaſt of Guinea, 
is, in all Probability, owing to the Nature of the Coaſt, which be- 
ing greatly heated by the Sun, rarefies the Air exceedingly, and con- 
ſequently, the cool Air from off the Sea, will keep ruſhing in to re- 
ſtore the Equilibrium. - 8 3 
Between the 4th and roth Degrees of North Latitude, and between 
the Longitudes of Cape Verd, and the Eaſtermoſt of the Cape Verd 
Iſlands, there is a Track of Sea which ſeems to be condemned to per- 
petual Calms, attended with terrible Thunder and Lightnings, and 
ſuch frequent Rains, that this part of the Sea is called The Rains. 
Ships in ſailing theſe 6 Degrees have been ſometimes detained whoie 
Months, as it is reported.  —© | e 
The Cauſe of this ſeems to be, that the Weſterly Winds ſetting in 
on this Coaſt, and meeting the general Eaſterly Winds in this Track, 


5 balance each other, and ſo cauſe the Calms and the Vapours carried 
tzither by each Wind, meeting and condenſing, occaſion the almoſt 


conſtant Rains. 3 . 5 
The laſt three Obſervations ſhew the Reaſon of the two follow- 


ing, which Mariners experience in ſailing from Europe to India, and 


in the Guinea Trade. The Difficulty which Ships in going to the 
Southward, eſpecially in the Months of July and Auguſt, find in 


paſſing between the Coaſt of Guinea and the Brazil, notwithſtand- 
ing the Width of this Sea is more than 500 Leagues: This _ 


pens becauſe the S. E. Winds at that Time of the Year, commonly 


extend ſome Degrees beyond the ordinary Limits of q N. Latitude; 
and beſides, coming ſo much Southerly, as to be ſometimes South, 


ſometimes a Point or two to the Weſt ; it then only remains to ply 
to Windward, And if on the one Side they ſteer W. S. W. they 
get a Wind more and more Eaſterly; but then there is Danger of 
falling in with the Brazilian Coaſt, or Shoals; and if they ſteer E. 
S. E. they fall into the Neighbourhood of the Coaſt of Guinea, 


from whence they cannot depart without running Eaſterly as far as 


the Iſland of St. Thomas, and this is the conſtant Practice of all 
the Guinea Ships. - 


All Ships departing from Guinea for Europe, their direct Courſe 
is Northward ; but on this Courſe they cannot go, becauſe the Coaſt 


bending nearly Eaſt and Weſt, the Land is to the Northward ; there- 


fore as the Winds on this Coaſt are generally between the S. and W. 


S. W. they are obliged to ſteer S. 8. E. of South, and with theſe 


| Courles they run off the Shore ; but in ſo doing they always find the 
Wind more and more — ſo that When near the Shore they can 


lie 


ad > OED | 
r . ⁰¹ ˙¹m  ee 


- = 
a ow 2 © * — > any 


— 


* TIE 


— 11, =o, It LD Ros ——— 


123 Or WIN PDS. 


lie South; at a great Diſtance they can make no better than 8. E. 
and afterwards E. S. E. with which Courſes they generally fetch 
the Ifland of St. Thomas, and Cape Lopez, where finding the Winds 


to the Eaſtward of the South, they ſail Weſterly with it, till com- 


ing tothe Latitude of four Degrees, South, whete they find the S. E. 


Wind blowing perpetually. | x 
On Account of theſe general Winds all thoſe that uſe the Weſt In- 
dia rade, even thoſe bound to Virginia, reckon it their beſt Courſe 
to get as ſoon as they can to the Suthward, that ſo they may be cer- 
tain cf a fair and freſh Gale to run before it to the Weſtward ; and 
for the ſame Reaſon thoſe homeward bound from America, endeavout 


to gain the Latitude of 30% where they firſt find the Wind begin 
to be variable; though the moſt ordinary Winds in the North At- 


lantie Ocean come between the South and Weſt, _ 


Between the Southern Lats. of 10 and 30“ in the Indian Ocean, 


the general Trade Wind about S. E. by S. is found to blow all the 


Year round in the ſame Manner as in the like Lats. in the Ethiopic 
Ocean, and during the ſix Months, from May to December, theſe 


Winds reach to within 2* of the Equator ; but during the other fix 
Months, from November to June, a N.W. Wind blows in the Track 
lyipg between the zd and toth Degrees of Southern Lat. in the Me- 
Tidian of the North End of Madagaſcar ; and between the 2d and 
32th Degrees of South Lat. near the Long. of Sumatra and Java: 
In the Track between Sumatra and the African Coaſt, and frow 
2? of S. Lat. quite Northward to the Aſiatie Coaſts, including the 


Arabian Sea, and the Gulf of Bengal, the Monſoons blow from 


September to April on the N. E. and from March to October on 
the S. W. In the former Half-year the Wind is more ſteady and 


gentle, and the Weather clearer than in the latter fix Months, and 
the Wind is more ſtrong and ſteady in the Arabian Sea than in the 


Gulf of Bengal. 


Between the Iſland of Madagaſcar and the Coaſt of Africa, and 
thence Northward as far as the Equator, there is a 'I rack wherein, 


from April to October there is a conſt\nt freſh S. S. W. Wind which 


to the Northward changes into the W. S. W. Wind blowing at that 
Time in the Arabian Ses. 3 


To the Eaſtward of Sumatra and Malacca, on the North of the 


Equator, and along the Coaſts of Cambodia and China quite thro? 


the Phillipines as far as Japan, the Monſoons blow Northerly and 


Southerly ; the Northern ſetting in about October or November, and 
the Southern about May. "Theſe Winds are not quite ſo certain as 
thoſe in the Arabian Sea. 5 : SEE | 


Between Sumatra and Jaya to the Weſt, and New Guinea to the 


Faft, the ſame Northerly and Southerly Winds are obſerved ; but the 
Arſt Half- year the Monſoons incline to the N. W. and the latter to 


the 8. E. Theſe Winds begin a Month or fix Weeks after thoſe in 
| the Chineſe Scas ſet in, and ate quite aþ Yariable, Tu 
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Theſe contrary Winds do not ſhift from one Point to its oppoſite 
all at once; in ſome Places the T'ime of the Change is attended with 
Calms, in others by variable Winds; and it often happens on the 
Shores of Coromandel and China, towards the End of the Monfoon, 
that there are moſt violent Storms, greatly reſembling the Hurricanes 


in the Welt Indies, wherein the Wind is fo vaſtly ſtrong, that hardly 


any Thing can reſiſt its Force. ” 8 i 
All Navigation in the Indian Ocean muſt neceſſatily be regulated 
by theſe Winds; for if Mariners ſhould delay their Voyages till the 
contrary Monſoon begins, they muſt either ſail back, or go into Har- 
bour, and wait for the returning of the Trade Winds. 
V apours riſing from the Sea, and by the Wind carried over lou 


Lands to the Ridges of Mountains, and compelled to mount up with 


the Stream of the Air to the Tops, where the Water p eſently pre- 


Cifpitates, gleeting down by the Chinks and Cliff+ of the Stones, and 


Part of the Water entering into the Caverns of Hills, and gathering 
into Baſons, which being once filled begin to run over, and form 
ſubterraneous Paſſages through the Earth, breaking out in Springs by 
the Sides of Hills; ſeveral of thoſe meeting together form Rivulets ; 
ſeveral of theſe Rivulets meeting together make a River. This, to- 
ether with what is incorporated into Vegetables, renders it impoſh- 
le for all the Water evaporated from the Sea to return to it again, 
Hence the Evaperations ariſing from the Mediterranean are ſuch, 
that notwithſtanding there are g capital Rivers, which empty them 
&lves into it, beſides ſmaller ones, there is a conſtant Current run- 
ning through the Straits of Gibraltar from the Atlantic Ocean, ta 


make up the Deficiency, R. Mead, M. D. and F. R. S. obſerves, 


I, That ſame Diſeaſes are properly the Effects of the Influence of the 
heavenly Bodies. 2. That the moit windy Seaſons of the Year are 
about the vernal and autumnal Fquinoxes. 3. All the Changes we 
have enumerated in the Atmoſphere do fall out at the fame | imes 
when thoſe happen in the Ocean; and, as both the Waters of the 


Sea and the Air of our Earth or Fluids, are ſubj-& in a great Meaſure 
to the ſame Laws of Motion, ſa that natural Effects of the ſame Kind 
are owing toe the ſame Cauſes. 4. The Alteration made by the Sun 


and Moon in the Atmoſphere muſt thereby have Influence on the 


Animal Body. 5. The Elafticity of the Air is of great Moment, and 


it is reciprocally as the Preſſure, ſo that the incumbent Weight be- 
ing diminiſhed by the Attraction, the Air underneath will be much 
expanded ; theſe, and ſuch like Cauſes, will make the Tides in the 


Air to be much greater than thoſe of the Ocean ; and there is no doubt 


to be made, but that the ſame infinite wiſe Being, who coatrived the 
Flux and Reflux of the Seas, to ſecure that vaſt Collection of Waters 


from Stagnation and Corruption has ordered this Ebb and Flood of 


the Air of our Atmoſphere with the like good Deſign; that is, to 
preſerve it ſweet, and a briſæ Temper of this Fluid fo neceſſary ta 
Life, by a continual Circulation. 6. Two contrary Winds blowing 
towards the fame Place, may accumulate the Air there, ſo as to in- 
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creaſe the Height and the Weight of the incumbent Cylinder; 
like Manuer the Direction of two Winds may be ſuch, as meeting 2 
certain Angles, may keep the Gravity of the Air in a middle State 3 
but if the Winds blow different Ways from the ſame Place (which 
may be occaſioned by Thunder and Lightning) the Height and 
Weight of the Air may be much decreaſed. 1 Changes in our 
Atmoſphere at High Water, New and Full Moon, the Equinoxes, 
Kc. mult occaſion Alterations in all Animal Bodies, for all living 
Creatures require Air of a determined Gravity to perform Reſpira- 
tion eaſily, for it is by its Weight that this Fluid infinuates itſelf in- 
to the Cavity of the Breaſt and Lungs: By a flow Circulation the 
Secretion of the Spirits is diminiſhed ; and, by the Want of the Force 
of Elaſticity and Gravity, the Juices begin to ferment, - change the 
Vnion of the Parts, break their Canals, and Diſeaſes follow. - 

Beſides the above Cauſes, the Atmoſphere may be put in Motion 
by the elaſtic Vapours forced from the Bowels of the Earth by ſub- 
t:riancuus Heats, and condenſed by whatever Cauſes in the Atmoſ- 
phere, A Mixture of Lffluvia of different Qualities in the Air ma 
by Kaiefaction, Fermentation, &c. produce Winds and other Effects 
like thoſe reſulting from the Combination of ſome chymical Li- 
quors; and that ſuch 'I kings happen, we are affured from the Na- 
ture of Thunder, Lightning, and Meteors. From the Eruptions of 
Volcanoes and Farihquakes in diſtant Places, Winds may be pro- 
Pazated to remoter Countries, The divided or united Forces of the 
other Planets, and of the Comets, may variouſly diſturb the Influe 
ence of the Sun and Moon, &c. We know that there happen vio- 
Jent Tempelis in the upper Regions of the Air, when we below en- 
joy a Calm, and how many Ridges of Mountains there are on our 
Globe which interrupt and check the Propagation of the Winds, fo 
that it is no Wonder that the Phznomena we have aſcribed to the Ac- 
tion of the Sun and Moon are not always conſtant and uniform, 
and that every Effect does not hereupon follow: which, were there 
no other Powers in Nature able to alter the Influence of, this might 
in a very regular and uniform Manner be expected from it. 

That ihe Rarefied Air aſcends is ſufficiently demonſtrated by the 
Aeroſtatic Globe, or Air Baloon, lately invented; this is a Globe 
made of Silk, or other light Stuff, made Air tight with Gum; which 
being filled with inflammable, or rarefied Air, will, when let looſe, 
aſcend until it comes to that Part of the Atmoſphere that is nearly as 
light.as the Air within it, where it will continue ſome Time, 5 

Some of theſe Globes have been made ſo large as to carry up men 
with them, if we may believe the frequent accounts from France and 
other Parts. 


NoTz* The Swiftneſs of Wind in a great Storm is not more than 50 
or 60 Miles an Hour, and a common briſk Gale is about 15 Miles an 


Hour. 
O 


— 


( 19 ) 


THE Tides, or the Flux and Reflux of the Sea, is that regulac 
| = Motion of the Waters by which they riſe and fall at certain 
equal Intervals of Time. * 
The Doctrine of Tides remained in Obſcurity, til! the immortal 
Sir Iſ-ac Newton explained it by his great Principle of Gravity and 

Attraction. For having demonſtrated that there is a Principle in all 
Bodies within the Solar Syſtem, by which they mutually attract each 
other, in Proportion to the Squares of their Diſtances, it follows, 
that thoſe Parts of the Sea which are immediately under the Moon 
muſt be drawn towards it, and conſequently whenever the Moon is 
nearly vertical, the Sea will be raiſed, which occaſions the flowing 
of the Lide there. 3 — ES 
By the Earth's diurnal Rotation from Weſt to Eaſt in 24 Hours, 
the Sun apparently revolves from Eaſt to Weſt in the ſame Time; 
ſo by the ſame Rotation, the Moon apparently revolves from Eaft to 
Weſt in the Space of 24 Hours 49 Minytes, commonly called a Lu- 
nar Day, ſo as in that Time to return to the Meridian ſhe ſet out at; 
and as the Sun apparently moves round the Earth in a Year, ſo the 
Moon really moves round it about 295; Days; conſequently, if the 
Sun and the Moon are both upon the Meridian at any Time, it will 
be 29 Days and an Half before they are upon the ſame Meridian again, 
or in Conjunction, and about Half that Time, viz. 14 Days 18 
Hours before they are upon oppoſite Meridians, or in Oppoſition. 
Now, as the Sun attracts the Earth, though much leſs than the 
Moon, being at ſo vaſt a Diſtance from it, yet when they are both 
upon the Meridian, either in Oppoſition or Conjunction, that is, at 
Full and Change, their joint Attraction conſpires to raiſe the Tides 
higher than when they act croſs-ways. Hence the Tides are higher 
than ordinary twice every Month, and are called Spring Tides ; but 


this does not happen till two or three Days after, when the Attractions 


of the Sun and Moon have been united ſome Time, But when the 
Sun and the Moon act croſs-ways, or are 90? aſunder, the T'ides 
are leſſened in Proportion to the Difference of their Powers of At- 
trction, and produce what we call Neap Tides, which happen ſoon 
after the firſt and laſt Quarter of the Moon, when the Sun has leflen- 
ed the Attraction of the Moon for ſome Time. 

The Moon being the principal Cauſe of raiſing the Tides, they 
are always found to follow her, and conſequently muſt always be 
| ſhifting from Weſt to Eaſt as the Moon does, fo that it is High 

Water at any Place when the Moon is upon the Meridian of that Place 
at Full or Change, it will be about 49 Minutes later on the followin 
Day, 1 Hour 38 Minutes later on the ſecond Day, falling back 49 
Minutes every 24 Hours, until the Moon comes to the oppofite Me- 
ridian; and chen it will be High Water again, Theſe Tides x. 
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eularly riſe and fall twice in the 24 Hours, wherefore by knowing 


the Time of the Moon's ſouthing at any Place, and the Time of 


High Water at Full or Change at that Place, we can find the Time 


of High Water on any other Day at the ſ:me Place, by allowing 
49 Minutes later for every Day fince the Full or Change, or 24 Mi- 
nutes later for every Tide. = 2 : | 


Theſe Tides would be regular from Weſt to Faſt were the whole 
Earth covered with deep Water, but ſeeing their Courſe is obſtructed 


by Land lying in their Way, ſurrounding Iſlands, running up wind- 
ing Rivers, and otherwiſe affected by Shoals, ſtriking againſt Capes 


and Head-lands, they ate often forced to take long Circuits and va- 
rious Directions to come to the Levels; that the Setting of the 


_ Tides ang Times of High Water are different at different Places. 


Te Tides rifing higher in Bays and Rivers than in the open Sea, 
is occaſioned by its ſtriking againſt the contracting Banks of Bays and 
Rivers, accumulate the Water, and cauſe it to riſe higher than in 
the open Seas, „ „ 1 

The Tides are higher than ordinary twice- every Year, viz. about 


the Verral and Autumnal Equinoxes, and the Neap Tides lefs, which 


are occaſioned by the Sun's being nearer to the Earth at theſe Times 
than at any other Time of the Year, and conſequently the Power ef 
Attraction is ſtronger; for by drawing up the Water when the Sun 
and Moon are upon the Meridian, to a greater Height than ordinary, 
the Water go*® diſtant from the Meridian, muſt ſubſide in the ſame 
Proportion. = : 


The Rlethed generally preſcribed for finding the Time of High 


Water at any Place, is contained in the following Partigulats ; 


To find the Leap-Year. 


Divide the given Year by 4, if nothing remains it is Leap Year, 
but if 1, 2, or 3 remains, they ſhew that it is ſo many Years after 
Biſſextile, or Leap Year, as the Remainder is: thus, the Year 178; 


divided by 4 gives 446, and the Remainder 1 ſhews that it is the firlt 


after Leap Year, b 
To fnd the Gelden Number for any Year: 


| Rurx, Add one to the given Year, and divide the Sum by 19, 
the Remainder will be the Golden Number. PD 8 


— 


N 
4 
{1 
* 


fore, the Moog leavey the Meridian at the ſame Time that the 
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T 
Reguired the Golden Number of 1784. 


By adding one to the preſent Vear, gives 1785, this divided by 19 


O 


gives 93 for the Quotient, and the Remainder is 18, the Golden 
Number for 1784. 3. | es es. 


To find the Epact fur any Year, 
Rur. Divide the given Year by 19, the Remainder multiply by 


: 11, and the Product will be the Epact, if it does not exceed 29 ; but 
if it does, ſubtract 30 from it as often as you can, and the Re- 


mainder will be the Epact, for it never excceds 29. 
TANF LL 

What is the Epact of the Year 1784. 
1784 divided by 19 gives 93, and the Remainder 17 multiphcd by 


11 gives 187; this divided by 30 gives 6, and the Remainder is 79 
which is the Epact for 1784. „ 


T find the Men's Age. 
To the Epact add the Day of the Month and the Epact, or Num- 


ber for the Month, the Sum if it does not exceed 30, is her Age; 
dut if it does, ſubtract 30 from it as often as you Can, and the Re- 


mainder is her Age, 


The Epact or Number for each Month are as follows: 
| In. Feb. Mar. Apr. May, June, July, Aug. Sept. Oct. Nov. Dec. 


In com. Yrs. %%% 640 SG THE MW 
ln Leap Yes © 32 1. 3 3'$ $ 7 8 9.10 


EXAMPLE 


OO Required the Man's Ag: the 29th of April, 1784. 
To the Epact 7 add the Number for the Month 3, and the Day 


of the Month 29, the Sum is 30, from which take 30, and the Re- 
mainder ꝙ is the Moon's Age for the given Day. EEE 


To find the Moon's Scutbing on any Day of her Age. | 
Since the Modu returns to the Meridian he has left in the Space 
of 24 Hours, and the Moon in about 24 Hours 49 Miuutes, there- 


dun 


© 


the Minutes after Noon when ſhe is upon the Meridian. 


Sun does on any Day, the next Day ſhe will come to the Meridian 


49 Minutes after him, falling back about 49 Minutes every Day, 
whence to find the Time of the Moon's Southing, or coming to the 
Meridian on any Day, we have this eaſy Rule 
RuLe. Multiply the Day of her Age by 49, and divide the Pro- 
duct by 60, the Quotient is the Hours, and the Remainder the Mi- 
nutes Afternoon when ſhe ſouths. Or, which is rather eaſier, and 


in many Reſpects ſufficiently exact for the Mariner's Purpoſe. 


Multiply the Moon's Age by 4, and divide the Product by 5, the 
Quotient is the Hours, and the Remainder maltiplied by 12 gives 


* 


N. B. From the full Moon to the Change ſhe comes to the Meri- 


ian, or ſouths in the Afternoon; but from the Change to the Full 


in the Morning. 


Required the Moon's Southing, Septembor I. 1784 ? 


Bs #3” 7 Moon's Age 16 or thus 16 
Number for the Month is 8 es ultiplied by 49 | 4 
Day of the one . x — — 
5 — 6.0) 784 5064 

Moon's Age | — — 


— Moon's Southing 13.4 M's. South. 12,48 


Hence i appears, that the Moon comes to the South at 4 M. after 
one next Morning, and ſubtracting 12 H. 24 M. from it, leaves 4@ 
M. the Time of ſouthing in the Afternoon. of 


To find the Time of High Water on any Time of the Moon's Age at any 


ce. | | 


From the Obſervations of many Perſons, there have been col- 


lected the Times when it is High Water on the Days of the New 


and Full Moon on moſt of the Sea Coaſts of Europe, and at ſeveral 


other Places, and theſe Times are commonly put in a Table againſt 
the Names of the Places in an alphabetical Order, for which Reae 


ſon it is called the Tide Table; but in this Treatiſe the Times of 


High Water at Full and Change are ſet down before the Latitude and 


Longitude of each Place in the Table of Latitudes and Longitudes 
of Places. | 


 RurE. To the Time of the Moon's ſouthing on the given Day, 


add the Time of High Water at Full and Change at the given Place, 
taken from the Table; the Sum is the Hour, paſt Noon on the given 
Day, when it is High Water at that Place, 
And if this Hour exceeds 12, ſubttact 12 Hours 24 Minutes from 
it, and the Remainder ſhews the Time of High Waterafter Midnight; 


but if it excecds 24, ſubtract 24 H. 49 M. from it, and the-Remainder | 


| 
ö 


06 inn 145 
thews the Time of High Water the next Day; which being reduced 
back to the given Day, by allowing 12 Hours 24 Minutes for a 
Tide, gives the Time of High Water the given Day. 8 

E * A M r LE 1 4 
At what Time will it be High Water at London, Sept. 1, 17845 
To the Time of the Moon's ſouthing that Day, 13 Hours 4 Mi- 


nutes, add 3 Hours, the Time anſwering to London in the Table, 


and you have 16 Hours, 4 Minutes, the Time of High Water at 
London after Noon ; and ſubtracting 12 H. 24 M. from it, leaves 3 
H. 40 M. the Time of High Water in the Afternoon on the given 
Day. Again, take 24 M. the Difference of a Tide from it, and 
the Remainder 3 H. 16 M. is the Time of High Water in the 
Morning. 8 5 . 


What Time will it be High Water at Lon- 


- 


dired the Nam of 


R 
don, May the 28th, 1784 ? High Water at Dover, 
19)1784{93 October 12, 1790? _ 
+ FF 19)179o(g4 
3 Ts „ 
74 e 7 
jt 8 
3 76 
3 n 
11 3 
— 11 
300) 18706 — 
180 | "il; 
ey 30 
Num. of Month z being Leap Year 14 Epact 
Day of Month 28 12 Day of Month 
2 — 8 Num. Month 
30) 3801 or thus 49 —— 
| ::--——" 5 8 oo 34 
Moon's Age 8 60)392(6.32 fouthing ———— _ 
4 3 8 4 Moon's Age 
5)32(6h. 24 m. 32 — > 
30 2 - 5.0) 19.6 
A 3 16 1 4 
„ 10 30 at Dover 
| 4 - | Wees 
Moon's Southing 6 32 en 
Time at London 3 oo 12 241 a Tide. 


High Water 9 32 2 22 High Water 


| 


5 = = — Note. 
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Note. The Epact advances 11 every Year to 30, becauſe the Solat 
Year is 11 Days longer than the Lunar Year ; and as the Epact in- 
_ creaſes, it ſhews the Moon's Age at the Beginning of the Year, It 
is here ſuppoſed, that at the End of 19 Year*, the Sun and Moon 
make all the variety of Situations they poſſibly can with one another, 


and thence begin and go over the ſame again. The Golden Number 


at the Birth of Chriſt was 1, which is the Reaſon that 1 is added to 
the given Year to find the Golden Number, = 


The Epact is the Moon's Age at the Beginning of the Year, or 


rather March 1ſt, and the Numbers of the Months are for regulat- 


ing the Lunations to an Equality of about 30 Days, the Day of the 
Month being added to it gives the Moon's Age. TH 


This is the Method of finding the Time of High Water inſerted . 
in common Books of Navigation, which, at Times, will give the 


Moon's Age whole Days, and the Time of her Southing, and of High 


Water, Hours wide of the Truth ; and even if the Moon's ſouthing 
be exactly found, yet the Tides may differ leſs or more from the com- 
puted Time; for the Floods do not always happen at the ſame Diſ- 
tance of Time from each other, but at different Diſtances, accord- 

ing to the Times of the Moon's Age, and her Aſpect with Reſpe& 


to the Sun, or as the Waters are acted upon by the Sum or Differ- 
ence of the attractive Forces of the Sun and Moon, and alſo on Ac- 
count of Winds and Storms, even when out of Hearing, which 


greatly affected the Tides; the real Time of High Water at any 
Place will often differ from the computed Times; therefore Pilots 


and all concerned, would do well to uſe the following Method, which 


will, in general, give the Time of High Water within Half an Hour 


of the Truth, when the Tides are not greatly influenced by the 


The Uſe of the follewing Tables for finding the Moon's Age, and Time of 
e Higb Water at any Place, © 1 


bk RuLE. Find the Moon's Age in the following Table, ſhewing the 


mean Times of her Changes, by reckoning the Number of Days 
| fince her laſt Change; and only obſerving, that the Day on which you 


find her Age is to be excluded; that is, you are only to count the 


Days that are compleatly elapſed ſince her laſt Change; and againſt 
her Age in the ſecond Table you will find Hours and Minutes, 
which being added to the Time of High Water, at Full and Change 


at the given Place, are ſet down in the Table of the Latitudes 


— 


there on the given Day. 


and Longitudes of theſe Places, will give the Time of High Water 


EXAMPLE 


. 4 — 


e 
Reguired the Time it will be High Water at London, Sept. I, 1784, 1 
In the Table of Changes, oppoſite to 1784, and under Auguſt, 


I find that it was New Moon the 16th, at 3 in the Morning, and by 
' reckoning forward to September the 1, find that it is 16 Days ſince 
her laſt Change, then, in the Table of Times againſt 16, her Age, 
ſtand o H. 50 M. to which I add 3 Hours (the Time of High Water 


on Full and 2 at London) gives 3 H. 56 M. ſo that it 
is High Water 56 Minutes after three in the Morning at London, on 


the given Day, differing from the other Method 16 Minutes. 


RX 4a M N u 
What Time will it be High IWater at London, June the 1/8, 1786? 
Oppoſite to 1786, and under May, in the Table of Changes, 1 


find it was New Moon the 27th Day, at 6 in the Afternoon, and, 
reckoning forward to June the 1ſt, find that ſhe is almoſt 5 Days old. 


In the Table of Times, againſt her Age, 5 Days, ſtand 3 Hours, 
2 Minutes, this added to 3 Hours, is 6 Hours, 2 Minutes, the Time 


of High Water at London, in the Evening, on June the 1ſt, 1786. 


LE ZZ AMPLE IL 


At what Time will it be high Water at London, May 28th, 1784 ? 
Againſt 1784, and under May, I find it is New- Moon the 19th, 
and reckoning forward to the 28th, find there are 8 Days elapſed fince 
laſt Change; then againſt 8, under Moon's Age, ſtands 5 f. 10 M. 
the Time of High Water in the Afternoon, and 3 Hours being added 


to it, gives 8 H. 12 M. the Time of High Water in the Afternoon 


at London, on the given Day, differing from the other Method x 
H. 20M, e TOY 


E K AMPLE IV. 
Required the Time of High Water at Dover, Of. 12, 1790? 


Againſt 1790, and under October, I find it is New-Moon the 8th, 
at 10 in the Morning, and counting forward to the 12th, find that 
the Moon is nearly 4 Days old ; then againſt 4, her Age, ſtands 2 
H. 28 M. to which add 10 H. 30 M. the Time making High Wa- 
ter at Full and Change at Dover, gives 12 H. 58 M. the Time of 
High Water after Noon, from which take 12 H. 24 M. or Half a 


Tide, the Remainder 34 M. is the Time of High Water at Dover, 


in the Afternoon on the given Day, differing from the other Method 


1 H. 48 M. 
EN A Table 
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A TABLE 


Shewing the Times of all the mean Changes of the Moon to the 
neeareſt Hour, from the Beginning of the Year 1778, till the End 
of the Year 1799, according to the new Stile. And alſo a Table 
of the Shifting of the T ide, by which will appear the Error in 
reckoning High Water to be 


3 of an Hour later every Day after 
Full and Change. | 5 
T N N f oy vo AY i 
| Mean Changes Moon's Age.) Iimes Ant. 
Year| Jan. | Feb. March. | April | May june 813 e 
| D. H. . H. D. H. I D. H. D. H. D. H. High Water la-. | 
177 28. 43m.|:6. 4 alas. 3m|:6. 6 2/26. 6 mſzgq. 7 af ter than Full| N 
2 © 216. 1 17 — 2 Ta — — — | | _ 8 
1781 0, „ Jam » 1 @& 3 . . a g | 4 
3 243 5 4 —— 
173124. 6 alzs, 7 mj2gq. az. mee. 9 ajzi. nom Days „5 
1782ü5 7 412 4 2 14. 5 mftz. 6 a}t2. 6m 11. um 18 a6 
1 ö V „ 1 82 | 
„ 5 nfs PE 31. zm 4 3 = By © 
 $1-$4]22. 9 mſg. 1c az. 11 419. 12 21:9. © a — 4 I's: al 
178510. 6 a] 9. 7 mio. 8 al 9- gm 8. 10 a | 5 17 2 
780. 4 28. +5 mſ29. 5 28. 6 m2z7. 6 a] 6 3 40 » 
„ . - y OUT, - $08 4 3 2 
1785 gm| 6. © af 7- 11m} 5. 12 . 1 5 8 3 8 
77. 7 26. 3m 9 „„ 
| 1780125, Im 8 aj2d. n.4. 10 f. 1 m . 7 þ = 
128015 4 2114 43 mjx5- 3 035 4- Cmjr3 6 a 11 8 8 
L294] 4. 12 af 3. 12 5. 2m 3. 3 a} 3. 4m 1 9 33 
1-9: 12 t. 1 ajat. 3m 3 14 
179.113 10 422. 11 mſzz 1 — 14 5 
E 55 
794 go, cm - gr. om” - 6 After Change the 
179<}j20, 1 2 10. 2 mſ20. 3 4/0. 4 mis. 4mjt7. 5m Moon comes ro. the 
77969. 10 4] 8. 1m 8. 12 af 7- o a 7. Im 5. Meridian in the * 
170721. 7 al26. 8mſ:7. 9 226. 10m{z5. 10 a — | 
r798]179. 4m| 5. 5 aft7. 6mils. 7 aj1s. 7 mjt3. | 
[1799] 6. 1 al 5. zm 6. 3 4 5. 4m 4+ 5 2 


To find the Time of High Mater. 
Firſt, find the Moon's Age in the firſt Table, by counting the 
Days fince her laſt Change, and againft her Age, in the ſecond Ta- 


ble, fland Hours and Minutes, to which add the Time making High 


Wat-r at Full and Change at that Place, which gives the Time of 
High Water any Day there. hs 113 


A Table 
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Shewing the Times of all the mean Changes of the Moon to the 

_* _neareit Hour, from the Beginning af the Year 1778, till the End 
of the Year 1799, according to the New Stile. And alſo a Table 
of the Shifting of the Tide, by which will appear the Error in 
reckoning Hign Water to be 2 of an Hour later every Day after 

Full and Change. e 


C ECG TABLE IL 
ths Mean Cinges, I — 3 TE Moon's Ag*.iTimes Ante! 
{Year Jui Aug. t. 'October Novem. |[D=cc 5: | 5 | 
FTTTDd. a1D H.jD.&A iD: H\D95 | r 
. ee. | — —— ter after Full! 
11778124. Sm. 22. 9 ]:1- 920. 0 19. 11N|15. 2 and Change 
1298. 5 212. Gmſi-. 6 410. 7uij 8. 8 8. 9 m each Day. |} 
; gol: 'Pjz2o. zmlz8 | | 2$ amſa6. & 3 26 ll a | * 
as e eh ee Moo eee aq — — 
7... on 
FTT ny ws log” 
28429. 527. 6 426. Om/25. 7 al24. — 9 17 1 24 | 
1754 17 2116. 3 14. 3414 41:12, 5 a 12. br | 13 8 8 
1856 . oo & al 3. in a 2. am. 19 2 40 
1786/15. 8 24. 9. 9 4022. m0. 11 424 20. 02 [ 21 3 8 | 
1175 15. m1. © al 12. bm\11. 22 20. 8m 9, 92 . 36 =] 
11788 * OE 5 48. 6m : BY 1 
N 32. 445 — 29. 5 al! * 0 7 a 24 6 16 I 
178 122. © at. Imi. I 4190. 2MjI7. 327. 4” 25 7 18 WW, 
117992]1;. 3 to. om; 8. g 8. 10m 6. 11 6. oall 26 8 23 7 
179I1]-0. 6 29. 7mjz7 7 alz7. Emſz;. 9 2/25. romll 27 9 26 j 
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Note, @ ſtands for Afternoon, and m for Morning. = 
In ſome Places it is High Water on the Shore while the Tide con- 
tinues to flow in the Stream or Offing. If it runs 3 Hours longer 
it is called the Tide and Half Tide; an Hour and an Half makes 
Tide and Quarter Lide; Three Quarters of an Hour makes Tide 
and Half Quarter Tide, &, las 
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TABL E for the ready finding the Day of the Month the 

NEW Moon will fall on till the Year 1900, and conſe- 

_ quently the Moon's Ac for any Day, by knowing the 

z0LDEN NUMBER, according to tne Method commonly 
uſed in finding the Moon's Age, &c. 


L 
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The Uſe of the foregoing Table, 


' Firſt. To find the Moon's Age any Day, you muſt firſt find the 

Golden Number for the Year, in the firſt Column, marked Gn. No, 
and on the ſame Line, under the Month, you will find the Day of 
the Month the Moon changes on, or New Moon, the Day after is 
the firſt Day of the Moon's Age; and then it is no more than count- 

ing the Number of Days, either before or after the Change, to the 
Day required. ny ns 1 FO 


Nor. Set the Golden Number at the Top in Pencil, and that 
will ſerve for the whole Year. 


Ta like Manner may the Time of High Water be found at any 
other Place. Whoever will compare theſe Examples with the Me- 
thods uſed in other Books of this Kind, will find a conſiderable 

Difference, as they frequently give the Moon's Age ſeveral Days, 
and of High Water, Hours wide of the Truth; indeed, on Account 
of the Irregularities in the Moon's Motion, the Times of her Change 
may differ Half a Day from the Truth, and the Time of High Wa- 

ter 30 Minutes, but {140m more, if the Sea is not greatly influenced 
by the Wind. | 5 $a 
The Tides do not always anſwer to the ſame Diſtance of the 
Moon from the Meridian at the ſame Places, but are variouſly af- 
fected by the Action of the Sun, which brings them on ſooner when 
the Moon is in her firſt and third Quarters ; and keeps them back 
Jater when ſhe is in her ſecond and fourth Quarters : becauſe, in the 
former Caſe, the Tides raiſed by the Sun alone would be earlier than 
the Tide raiſed by the Moon; and in the latter Cafe later,“ as may 

be ſeen in the Table of the Shifting of the Tides. . 

As the Nautical Almanack is become now of general Uſe in long 
Voyages, the Time of High Water at any Part of the World may 
be readily found, if the Time making High Water at rull and 
Change be known; for in the fixth Page of each Month is given the 

Time of the Moon's Paſſage over the Meridian of Greenwich every 
Day: This Time may be reduced to the Meridian of any other 
Place, by allowing 1 Hour for every 15 Degrees of Longitude. To 
this Time add the Time making High Water there, on Full and 
Change Days, gives the Time of High Water nearly on that Day, 
if the Sum be leſs than 12 Hours; but if above, ſubtrad 12 Hours 
24 Minutes, or 24 Hours 49 Minutes from it; obſerving, that the 

Days in this Almanack begin 12 Hours later than the common Days. 


| See Ferguſon's Aſtronomy. 


Among 
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Among Pilots it is cuſtomary to reckon the Time of Flood, or High Water, 
by the Point of the Compaſs the Moon bears on at that Time, allowing threc 


Quarters of an Hour for each Point. 


Thus, in Places where it is Flood at 


Noon on the Days of Full and Change, the Tide is faid to flow North and 
South, or at 12 o' Clock. In Places where the Moon bears 1; 2, 3, 4, or 
more Points to the Eaſt or Weſt of the Meridian, when it is High Water on 
the ſame Nays, the Tide is ſaid to fiow on ſuch a Point; fo if the Moon 
bears S. E. at Flood, it is ſaid to low S. E. and N. W. or 3 Hours before 
the Meridian, that is, ꝙ o' Clock ; if ſhe bears S. W. it flows S. W. and N. E. 


or at 3 Hours after the Meridian; and in like Manner 
the Moon's bearing, as in the following Table: 


tor other Points of 


A TABLE of the Bearings of the Moon at the Time of High Water, with 
the Time of thiſe Bearings at the fellrwing Places < 
Yin the Moon bears : 
as follows 


N. and 
N. by F. 
N. N. E. 

N. E. by N. 


ö 


N. 


N. E. by E. 
E. N. E. 
E. by N. 


17 


E. y S. 
E. S. E. 


8. 


8. by W. 


S. S. W. 


S. W. by S. 


S. W. 


S. W. by W. 
W. S. W. 
W. by S. 


, 


W. 


W. by N. 
V. N. V. 


S. E. EN. 
g 


8 


os E. by S. 
„ 


8. by E. 
os 


W.byW. 
N. W. 


N. W. by N. 
N. N. W. 


N. by W. 


5 


II. 


12 


N 
| 
| 


Ic 


Downs, Deal, Dover, S. Foreland. 


He of Alderney, Gibraltar, Southamp- 
ton, Beachy, Sheerneſs, a Sand called 
Kentiſh Knock, a Sand called the Swin, 
at the Mouth of the Thames 

or 45 Minutes paſt 12, Rocheſter, Fluſh- 
ing, Malden, Nore. . 

or 30 Minutes paſt 1, Bell Ifle, Tinmouth, 
Graveſend, Holyhead. . 

or 15 Minutes paſt 2, Berwick, Liſbon, 
St. Andrew's, Couquet. | 

Whitby, London, Amſterdam, Bourdeaux, 
Bay of Biſcay, _ = 


| 


mY 


T Breft, Huntcliff, Iſle of Bas, at the Macs 


Scarborough. | 

In Breſound, Uſhant, Scilly, Cork, C. Cleat 

1 Mouth, at the Spurn, Torbay, 

Start Point. 2 . 

1 Wells, Weymouth, Plymouth, 

| Ramhead. | ek 
Briſtol, Portland Road, Lynn, Foulneſs, Foy 

1 Land's End, Falmouth, Penryn, 
Ci. Barfleur. | | 

Flr, 


Eddiſtone, Yarmouth, Needles, 
Dublin, I. of Ely. 
{ Ile of Man, Ifle of Wight, E. End, 
Caſkets, Caen, St. Helen's. 5 
N. Foreland, Dungeneſs, Dunnoſe, Shoreham 
{ Margate, Harwich, Roſe, Pool, 


Portſ- 
mouth, Spithead, Calais. Rake 


Dunkirk, Embden, R. Elbe, Coaſt of 
| j Flanders, Oſtend. 


Note. The Current in the Downs generally runs 5 4 Hours to the North; 


and 5+ Fours to the Southward ; 11 ne 
and from tlie North 5 H. 10 M. at the Full and 


Northward 74 Hours; 


Change of the Moon, | ; 
EK ourly. It is High Water at Londen 46 Minutes after 


Change by the Shores 


at Dover the Jide from the Channel runs 


The Tiees {ct in the Downs N. N. E. and S. S. W. 


Two at Full and 
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The Deſcription and Uſe of Haprey's OcTanT, 
commonly called Haprtey's QuapRANT., , 


THE Principles of this admirable Inſtrument have been ſo well 
demonſtrated by other Hands, that a Repetition of it here ſeems 
to me unneceſſary, eſpecially to the practical Mariner, I Qall there= 
fore content myſelf with a ſhort Deſcription thereof 


The principal Parts of uhis Inſtrument are, 
The Index D | 
The Index Glaſs E 
The Horizon Glaſſes G and F 
The dark Glaſſes, or Screens H g 
The Sight Vanes K and G 


The graduated Arch B C contains only 45 Degrees, or is the 
Eight Part of a Circle, but is to be eſteemed as 90", and ſo divided, 
becauſe by the double — the Angle is doubled. | 


The 


- 
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The Diviſions run o, 10, 20, &e. to go as in the Figure, each De- 


gree is divided in 3 Parts of 20 Minutes each, which by the Hel 


of the Vernier, or Diviſions on the Index, is again ſubdivided into 


Minutes of a Degree, thus, p „ | 
The Index D is a flat Bar moveable on the Centre of the Inſtru- 


ment, that Part of the Index that flides over the 2raduated Arch hav- 
ing the firſt and laſt Diviſions thereon correſponding to thoſe on the 


Arch, is called the Vernier or Nonius, and which divides every Sub- 
diviſion on the Arch in Minutes, thus, 7 Diviſions on the Nonius 
being divided into 20 Parts, it is evident the Difference between the 


firſt Diviſions on the Arch and en the Nonius is , of one of the 
Subdivifions on the Arch, or 1 Minute, becauſe 7* there is divided 


| Into 21 Parts, being one in 20 greater than on the Arch. The Dif- 


ference of the two firſt Diviſions will be 2/, and the Difference of 


the three Firſt, 3, and ſoon; hence it will ariſe, that in whatever 


Diviſions on the Vernier and Arch cut one anothet the neareſt, the 
Vernier will indicate how many Minutes above the next Sub- diviſion 
according as it is numbered to right or left thereof. On the Bottom of 


the Index againſt the Back of the Arch is a Screw made to fix fait 
the Index when required. „% „ 
The Arch, as before obſerved, is divided into go Degrees, num- 


bered o, 10, 20, 30, &c. and each Degree into 3 Parts, each 20 Mi- 


nutes, and is to be read thus: 1d.—1d. 20m.—1d. 4om.—20d.—26, 
20m.— 2d. 40m.—3d. &c. obſerving to read to the Diviſion that the 
o, or diamond-like Point, of the Nonius laſt paſſed over; then the 
Nonius will give the Number of Minutes more, to be added to the 
Diviſion laſt paſted by the N 
the Nonius has paſſed over 15 Degrees and two Parts, or 15d. 40m. 
and ſtands ſomewhere'between 15d. 4om. and 16d. then obſerve what 
Divifion or Line on the Nonius coincides with any Diviſion or Line 
on the Arch, that Number on the Nonius will be the Minutes to be 
added to 15d. 4om, Suppoſe 15 on the Nonius touches ſome Divi- 


ſion on the Arch, then 15m. muſt be added to 15d. 4om. and the 


Angle or Altitude meaſured will be 15d. 55m. 


The Index Glaſs E is a-piece of Glaſs truely ground, filvered on 


the Back and fixed in a Braſs Frame, perpendicularly to the Index, 


its Uſe is to receive the Rays proceeding from any Object, and reſſect 
them to the Horizon Glaſſes F and G; at the Back of the Braſs 


Frame of this Glaſs are two vcrews, ſerving to adjuſt the Frame per- 
pendicularly to the Index. „ g 
The Horizon Glaſſes F and G are ſmaller pieces of ground glaſs, 


one part of which is ſilvered and the other part open or unſilvered, 
in order to look at an Object through it; theſe are ſet in Frames and 


placed perpendicularly on the Limb at G and F ; their Uſe is to re- 
ceive the Rays of any Object reflected from the Index Glaſs, and 
again to reflect thoſe Rays to the Eye through the Holes of the Sight 

r SY: AOL Gi 
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To adjuſt the Quadrant, 


Fir5T, The Index Glaſs muſt be perpendicular to the Plane of 
the Quadrant, which if not, you may thus diſcover; hold the Plane 
of the Quadrant in an Horizontal Poſition, with the Index Glaſs 
near the Eye, look right down the Quadrant in ſuch a Manner as to 


| ſee the Arch of the Quadrant direct, and at the ſame Time reflected 
by the Index Glaſs; then if the Arch ſeen direRt together with its 


re ſlected Image appear to be in one Line, the Index Glaſs is truely 
adjuſted, if not it muſt be rectified by Means of the Screws placed at 
the Back of the Index Glaſs; it is eaſy to diſcover which way the 


Inclination is by prefling the Index Glaſs with your Thumb while 


you obſerve the Arches _ 5 | | 
Secondly, The Axis of the Horizon Glaſs muſt be parallel to the 


Axis of the Index Glaſs, if not the Error is eaſily diſcovered and 


rectified in the Fore Horizon Glaſs when the Index Glaſs is adjuſted, 


thus, bring O on the Nonius nearly to () on the graduated Arch, 
and look directly through the ſight Vane at the Moon or any bright 
Star, ſo as to ſee the reflected Image in the Horizontal Glaſs, and 


the Object at the ſame Time through the unſilvered Part, then move 
the Index backwards and forwards ſlowly, and obſerve if both Images 
coincide or paſs behind one another, which if they do, the Axis of 
both are parallel, which if not you ſhould nicely adjuſt by the two 


Screws placed on the Top Block of the Horizon Glaſs. 


If a ſmall Piece of coloured Glaſs ſet in Braſs be made to turn 
round to the Sight Vane occaſionally to guard the Eye, and the Screws 


turned back, the ſame Correction may be made by uſing the Sun in- 
ſtead of the Moon or Star, PE. 


To take the Altitude of the Sun by the F ore Obſervation. 


The Sun's Image at any Time when not much obſcured by Clouds, 
may be ſeen as refleted fiom the unſilyered Part of the Horizon 


_ Glaſs, by looking through the Hole in the Sight Vane ; having put 
the Screens down to guaid the Eye, hold the Inſtrument vertical, and 


turning towards the Sun, direct the Sight to that part of the Horizon 
beneath the Sun, and moving the Index you may bring down the red 


Image of the Sun towards the Horizon; if the Sun's Image ſhould be 


faint you may turn back the Screens, and you cannot mils it. 
Having brought down the Sun's Image near the Horizon, ſwing 


the Quadrant backwards and forwards, making your Eye the Centre 


of Motion, and keep moving the Index at the ſame Time till the Sun's 


lower Edge juſt touches the Horizon, and you will have the Apparent 


Altitude of the Sun's lower Limb upon the Arch of the Quadrant 


at that Inſtant, But this Altitude is greateſt at Twelve o'Clock, 


when the Sun is on the Meridian, from which the Latitude is de- 
| termined ; 
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| termined ; much Time will be ſaved if you have a good Watch well 
regulated to tell you within a Minute or two when to begin your Ob- 


ſervation, but this Apparent Altitude requires the four following Cor- 

rections: . EE 5 
Firſt, The Index Error, if any, to be added or ſubtracted, 

\ Secondly, The Dip of the Horizon. CS 

_ Thirdly, The Sun's Semi-diameter and Refraction. 5 
Theſe four Corrections are neceſſary to find the true Altitude of 


the Sun's Centre nearly, the Correction for the Sun's Parallax be- 
ing ſo ſmall, that it may be always neglected in determining the 
Latitude. | | ” 


The Back Obſervation is managed the ſame as the Fore Obſerva- 


tion, only your Back muſt be turned towards the Sun, and the Screens 


ſhifted to the back Horizon Glaſs, remembering to ſubtract the Sun's 


Semi-diameter (if the apparent lower Limb be taken) and add the 
Dip, ſubtracting the Effect of Refraction, and you will have the 
Altitude of the Sun's Centre. | | 


The Correction for the Index Error is thus, turn down the-ſmal 


Knob of Braſs, placed on the Limb, to hinder the Index from go- 
ing off the Arch, as it may be in the Way. This Correction may 


be accurately eſtimated by taking the Diameter of the Sun, Moon, 


or any Obje& before and behind O on the Arch, that is, bring 
the upper Limb of the Object to coincide with the Lower, and note 
the Angle, then take it on the extra Arch, as it is called, that is, 

bring the lower Limb to coincice with the Upper, and note the An- 
_ gle, half the Difference of theſe two Angles will be the true Corree- 


tion of the Index Error. 
KEAMNELS 


| Suppoſe the Sun's Diameter meaſures 36 on the Arch, and 28 in 


the extra Arch. The Difference is 8' half which is the Error to 
de ſubtracted, becauſe the Diameter meaſures more on the Arch, or 
gives the Sun's Diameter too much, but had the extra Arch given 
ke greater Angle, the Error would haye been additive, 


To take the Altitude of the Moon. 


The Moon's Altitude may be taken either by the Fore or Back 


Obſervation exactly in the ſame Manner as the Sun's Altitude, only Hae, 
here you muſt bring the Edge of the Moon into contact with the Ho- 
rizon, which is round and will defend whether that be the upper or 


under Edge: the Corrections to be applied to the obſerved Altitude 
are as follows : | | 


- Firſt, The Index Error as before directed. 


Sccondly, 
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Secondly, The Dip to be (ſubtracted in the F ore Obſervation, and 
to be added in the Back Obſervation. | $2 


Thirdly, Semi-diameter to be found in the Nautical Ephemeris for 


every Noon and Midnight at Greenwch ; if very great Accuracy is 
required this Semi-diameter muſt be corrected for the intermediate 


Time. | 


Fourthly, Parallax and Refraction. The Moon's Horizontal Pa- 
rallax for every Noon and Midnight at Greenwich is to be found in 
the Nautical Ephemeris. When Nicety is required this muſt be cot- 


rected for all the intermediate Times; then with the apparent Alti- 

tude and Horizontal Parallax enter Table II. and take out the Cor- 

rection, which add to the Apparent Altitude, and that will give the 
__ wue Altitude of the Moon's Centre, | 1 5 


Io take the Altitude of a Star by the Fore Obſervation. 


Set the Index at O, and holding the Plane of the Octant vertical 


direct the Sight to the Star, and at the ſame Time look for the re- 
flected Image of the Star in the ſilvered Part of the Horizon Glaſs ; 
move the Index a little, which will ſeparate the reflected Image from 


the direct Image, the former will be eaſily diſtinguiſhed from the lat- 
ter by its Motion, when you ftir the Index; continue to advance the 


Index, and at the ſame Time follow the reflected Image of the Star 
with your Eye, directing the Sight lower and lower, and changing 
the Poſition of the Quadrant or Octant, as the Image of the Star de- 


ſcends, till you have brought it down to the Horizon, the Index will 


then ſhew the obſerved Altitude of the Star. The CorreQions to be 


applied to the obſerved Altitude of the Star are, firſt, the Index Er- 


| Tor; Secondly, the Dip, theſe two give the Apparent Altitude 


Thirdly, the Refraction, which gives the true Altitude; the fixed 
Stars have neither Semi-diameter nor Parailax worth Notice. 

In taking the Altitude of a Star, or the Moon, by Night, always 
get as near the Water as poſſible, in eaſy Weather a Grating may be 
flung over the Ship's Side, and an Obſerver fit upon it to take the 


Altitudes; the ſame may be done to take the Altitude of the Sun in 


an hazy Horizon, for the nearer the Eye is to the Surface of the Wa- 


ter, the nearer the true Horizon will be to the Eye. 


Advice to Seamen in the Choice of their Quadrants or 
Sextants. 


The Joints of the Frame muſt be cloſe without the leaſt open- 
ing or looſeneſs, and the Ivory on the Arch and Nonius inlaid and 
fixed, ſo as not to riſe at the Ends, nor above the Plane of the inſtru- 
ment; all the Diviſions on the Arch and Nonius mutt be exceeding 


— 
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fine and {t:aipl:t, fo chat when the Index or Nonius is fet to any Di- | \ 
ion on the Arch, the Diviſions on the Line that cotncides may ap- 
pear distinct, for only the firſt and laſt Line on the Nonius will coin- 
cide with other Lines upon the Arch, if the Quadrant is well divid- 
ed; likewiſe tiy in different Parts of the Arch, if the Nonius, or 
Index Plate cuts regularly in order with thoſe on the Arch, if they 
do nöt the Divitions are bad, and the Quadrant ought to be re- 
Fee. 5 „ | oo Pn 
8 Again, Look into the great Speculum or Index Glaſs flant-ways, 
Holding it about ten or twelve Inches from the Eye, and obſerve the 
Image of foe diſtant Object; if the [mage appears clear and diſtin | 
in exery Part cf the Glats, the Speculum is good; but if it appears 
notched, or drawn with ſmall Lines, the Glaſs is veiny, and muſt be 
rejected ; if more Images than one of the ſame Object are ſeen, it 
ſherrs that the two Surfaces are not ground Parallel; the other Spe- 
culum may be examined in the ſame Manner. 8 _ | 
Odterve the Sun or a Candle through the dark Glaſſes ſeverally, 
holding theGlaſs about eight or ten Inches from the Eye; if they are 
veiny the Odject will appear notched at the Edges, but if clear and 
well Cehned, the Glaſſes are good, Ci Wy 
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Mloſt People prefer black Ebony, on Account of its Weight, but 
I bave found by Experience, chat good Mahogany takes the Glue, 


and ſtands the Heat better. „ „ 855 . bs 

Quadrants, like Watches, may appear well to the Eye, and yet 

be good for little; it is therefore much better to give two Guineas 

and an Half, or three Guineas, for a good one, that will laſt a Man 
for Life, than purchaſe thofe wretched Inſtruments made up at a lo] 

Price, which cannot be depended on. | Ds 


: Of the Dip and Refraction. | 


The Rays of Light in paſſing through the Atmoſphere are bent out | E 
ef their ſtraigbt Courſe into a curve Line; and hence it happens that 
alf the Heavenly Bodies, except when they are in the Zenith, appear 
higher than they ought to do, and fo much the more the nearer they 
are to the Horizon. This apparent Elevation of the Heavenly Bo- 
dies above their true Height is called the Refraction of Objects; and 
the Quantity or Effect of it, according to the different Altitudes of 
Ob; Sts, has been carefully obſerved by eminent Aſtronomers, and 
Mull always be fubtraQed from the apparent Altitude, but added to 
the apparent Zenith Diſtance of an Object with whatever Infſtru- 
ment the Obſervation is made, in order to obtain its true Altitude or 
Zenith Diſtance. _ N e e e 
That the Correction of obſerved Altitudes of Objects both on 
Account of the Dip of the Horizon and the Refraction of their 
Light, may appear at one View, they ate both exhibited together 
8 A Table : 
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f the Sea, 


A Table of the Refraction of the Heavenly 
to be ſubtracted from the obſerved Altitude. 


0 


— — 


— 


Alt. 


| Dipotth-Hor. 


Elevation of theE 
above Sea in Feet, 


; : 


Salzen 


8 : 


App 


„ 


1 
532 
to 31 
15,30 
25129 


an 


Refrac. on Re . Ae | Refr. £3 


— — j — — 


— — 


10 45'4 53 


j11 394 34 


-— SS MC. AE Sac... ous _ 4 
. 9. 


7 $113 20 
7 49113 40 


» 


1— 7 — 


"= X 
.* BH 


Q 


2 


> Ss ” WT c r * 


2 2 


Aw 


0.0 


| © 
© 1 


— 
— 3 


— 8 


© 0 0 
GO 
28e 


war 


| 


| 


yy wo O\ t» OO 


888 
e 


— —_—_—_— - — ——— —L— — — — 2 — — ö — —— — u — — — — — 


n — 


160 DESCRIPTION AND USE 


7. wed an J Obfroation, ar to find the Latitude of a Pla: ce by the Tables 
ef the Sun or Star's Declination and the Zenith Dt — 12 55 


The Latitude of any place is its Diftance from the Equator, FY 
| ther North or South, counted in Degrees, &c. upon an Arch of the 
Meridian, contained between the Zenith, or that Point directly over 
| your Head and the Equator, It can never exceed go Degrees, and 
is found by taking the Altitude or Height of the Sun or Star above 
the Horizon of the Sea with a Quadrant, when on the Meridian or 
due North or South of the Place of Obſervation, 
This Meridian Altitude, corrected for Dip of the Horizoo, and 
Refraction, and 16 Minutes the Sun's Semi- diameter added thereto, 
gives the Altitude of his Centre, which being ſubtracted from 90? 
gives the Zenith Diſtance or the Number of Degrees, &c. the Cen- 
tre of the Object is from the Point over your Head ; with which, 
and knowing how far the Object is to the North or South of the 
_ Equator, which is called Declination, the Latitude is found by the. 
Meridian Altitude of any Celeſtial Object as follows: 
Peirſt, If the Sun or Star be South when obſerved, call the Zenith 
5 Diane South; but if North, call it North. 
Then if the Zenith Diſtance and Declination be of contrary 
Names; that is, if the Sun or Star comes to the Meridian in the 
North, and hath South Declination, or to the South, and hath North 
Declination, the Zenith Diſtance, added to the Declination, gives 
the Latitude of the Place of Obſervation ; and of the ſame Name the 
Declination is of, whether North or South. 
Secondly, When the Zenith Diſtance and Declination are of the : 
fame Name; ; that is, when the Sun or Star comes to the Meridian in 


the North, and hath North Declination ; or to the South and hath 


South Declination, ſubtract the Leſſer from the Greater, and the Re- 
mainder is the Latitude; and to know whether it is North or South 
to obſerve this general Rule: 
When the Declination is greater than the Zenith Diſtance, the 
1 is of the ſame N ame with Declinatos 3 but if ** of a con- 
trary Name. 


Note. F url, When the Sun or Star is on the Equator, or r hath no 
Declination, the Zenith Diſtance is the Latitude of the Place, and | 
of a contrary Name to the Zenith Diſtance. 

Secondly, When the Sun or Star is in the Zenith, the Declination 
is the Latitude, and of the ſame Name as the Declination i is of, Fer 
it is evident, that as they are equally diſtant from the Equator, and 
on the ſame Side of it, conſequently if the Declination be North, 
the Latitude will be alſo North, and if As South. | 
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EK XAMPL E 


OF HADLEYs QUADRANT. i6r 


EXAMPLE TI 
Being at Sea the 27th of May, 
1576, the Sun's Meridian Altitude 
Was found to be 57 35/, and it was 
South of me; what Latitude was I 


in ? 90 of 
Meridian Altitude = 5. 
Zenith Diſtance TY . 32 258. 
Sun's Decl. in Table 5 - 
for May 27 is 09 . 
: Latitude in . $3 48N 


— — 


EXAMPLE III. 
Being at Sea the 14th of January, 
1779, the Sun's Meridian Althude 
was found 72 178. What was the 
Latitude of the Place of Obſerva- 


tion ? TE: A 
Meridian Altitude 72 17 8. 
Zenith Diſtance 17 43 8. 
Declination 21 17 Ss 
The Latitude in 3 34 8. 


— — 


In this Caſe it is plain, that the 


Obſerver was between the Sun and 
the Equator, 


EXAMPLE II. 


Being at Sea the 24th of July, EXAMPLE IV. 
1783 the Meridian Altitude of the Being at Sea the 4th of May; 
Sun was 27* 13/, being North of 1784, I obſerved the bright Star 


me; required the Latitudein?  Fomelbaut 25? 2t/ above the Hori- 


= 9 off 20on of the Sea, and it was North of 
' Meridian Altitude 27 13 N. me; required the Latitude in? 

Zenith Diſtance 62 47 N. Meridian Altitude 25 21 
Sun's Decl. in Table 7 1 | — 
for july a4th 9 53 N. Zenith Diſtanee 62 39 N. 
1 . - Fomelhaut'sDecl.P, Tab. 30 44 8. 
Latitude in 42 54 8. . — — 

| — The Latitude in 31559, 


NoTe: The Declination here is fitted to the Year 1 784. 


The foregoing Rules are for obſerving by the Sun or Stars when 
they are at their greateſt Altitude, or upon the Meridian above the 
Pole; but as in ſome Parts of the Earth the Sun does not ſet for ſe= 
veral Days; and ſome Stars never ſet, in that Caſe they may be ob- 

| ſerved upon the Meridian twice in the 24 Hours, that is, once at 
their greateſt Height as before, and again when they are at their loweſt 
or upon the Meridian below the Pole; to work which Obſervations, + 
take the following 7 
RuLe. Add the Complement of the Declination 
Altitude, the 
Nation. 


to the Meridian 
Sum is the Latitude of the fame Name with the Deeli- 


EXAMPLE V. 


At Sea I took the Altitude of the North Pole Star, when on the 
Meridian below the Pole, and found it 46* 217; required the La- 
 UtudeTt TS 


"Tag xn 


—_—_ 


— ˙ . ,‚˖—%‚ I. x ny >”. ERROR x. 


PD p. of Hor, to be ſubtr. © og _ 
App - Alt. Cor. by the Dip. 40 31 
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' DESCRIPTION AND USE 


45” 21N, 
5 


4 14 N. 


| In the following Examples the Correct ions for Dip and Refrac- 


. tion are introduced. 


EXAMPLE VI. 


By a fore Obſervation the Alti- 
Foe ef the Sun's lower Edge was at 35 
found by Hadley's Quadrant to be 

o 207 S. when his Declination was 
9 56% N. the Eye being 30 Feet 


above the Horizon 

Required the Latitude of the Place, 
Obl. Alt- Sun's low. Edge 40" 2078. 
Semi- diam. to be added o 16 


App. Alt. Sun's Centre 40 36 


Refract. to be ſubtr. o or 
True Alt. of Sun” Centre 40 30 
True Zenith Diltance 49 30 x 
 Declination 9 go N. 
Tatitude 89 26 N. 


EXAMPLE VII. 


By a back Obſervatien with Had- 
Tey's Quadrant the apparent Alti- 
eude of the Sun's lower Edge was 


2 = 12/ S. when his Declination was 
21 14'S. and the Eye 40 Feet above 
the Horizon, In what Latitude 


was the Obſervation made? 


Obſ. Alt. Sun's low. Edge 255 1278. 


Semi- diam. to be ſubtr. © 16 


App. Alt. Sun's Centre 24 56 
Dip. of Hor. to be added © 06 


App. Alt. Cor. by the Dip. 25 02 


Re fract to be ſubt. o ©2 


_ 


True Alt. of Sun's Centre e 25 00 


True Zenith Diſtance 55 00 "00 8. 
Declination 21 14 8. 
Latitude : 43 46 N. 


CE 1 _ 


Refract. to be ſub. 


Latitude 


EXAMPLE VII. 


Suppoſe the Eye of an Obſerver 


Feet above the Water ſhould 


with Hadley's Quadrant, by a fore 


Obſervation, fiad the Altitude of 


Sirius 5 35'S. when it paſſed the 


Meridian, having before Hand {et 


his Watch, and found the Time of 


Sirius“ Paiage ; ; required the Lati- 
tude of the Place of Obſervation ? 2 


5 Ob, Alt. of 0 53*35/ 00 „N. ä 
: Dip. of Hor. o be ſab. O Mt 39 


Ap. Alt. above "PEEP 53 29 21 
© 00 42 


True Alt. of Sirius 53 28 39 
True Zen. Diſt. 


36 31 21 8. 
SGirius' Declinat. 16 25 0 


2 — 


EXAMPLE IX. 
Soppoſe on the 12th of June, 


1784, an Obſerver in an high Nor. 
thern Latitude, and 63 to the Weft 
of London, his Eye being 28 Feet | 
high, obſerved the Altitude of the 
Sun's lower Limb on the Meridian 


below the Pole, to be 8? r5/Nerth, 
by a fore Obſervation with Hadley's 
Quadrant ; required the Latitude? 
The Sun being obſerved below 
the Pole, it muſt have been at 12 


Hours paſt Noon, at the Place of 


Obſervation, and that Place being 
65» Weſt of London = 4 Hours 


20 Minutes later than at London, 


- theres 


EE EL op 


„ 


' 


clination is increaſing) gives 23%Refrac. ſb. 


OF HADLEYs QUADRANT. 163 
therefore it muſt have been 16 H. Ap. Alt. Sun's low. Limb 8® 15/N, 
20 M. paſt Noon at London.  JSemi-diam. added 16 


June 12th, 1784, the Sun's De- | — 
clination 237 14 North, the DailyApp. Alt. Sun's Centre 8 31 


Variation is 3 Minutes, and 24 H. Dip. of Hor. ſub. + 5 
3: 16H. 20M:: & 10 whichy . 5 | 


added to 23? 14“ (becauſe the De-jSun's Alt. Cor. by Dip. ts © 


160 1&, the Sun's Deciination ail. 
the Time of Obſervation, 


= Comp. Sun's'Declz 644 
1 atitude in | 75 AN. 


the Moon. 


* find the Latitude by obſerving the Meridian Altitude gf, 


Firſt, find the Time of the Moon's paſſing over the Meridian of 


Greenwich in the Ephemeris, (Page 6,) to which apply the Longi= 
tude turned into Time by Addition or Subttaction, according as the 


Longitude is E. or W. which call reduced Eime. 
To this Time, find the Moon's Semi-diameter, and Horizontal 
Parallax, in Page the 7th of the Month in the Ephemeris. 
Cortie the Obſerved Altitude for her Semi- diameter and Dip, to 


= which add the Correction for her Obſerved Altitude, and H izontal 


Parallax, from Table II. and you will have the Moon's true 
Altitude, hence her Zenith Diſtance, to which apply her De- 
clination, and you will have the true Latitude. Kos: 


N. B. The Moon's Deciination is found by taking the Difference be- 


tween ker Decljnatian the neareſt Noon and Midnight to the reduced 


Time, and then aying, As 12 H.; is to that Difference :: ſo is the te- 


duced Time to a Number of Degrees and Minutes; which applied to her 


Declination, the neareſt Noon er Midnight preceding to the reduced 
Time, according as the Declination is increafing or decreaſing, gives the 
Moan's true Dgcltnation at the Place of Obſcrvatipn. | 1 
L 
"cp" | | d | 4 | | 

Auguſt 14th, 1785, being in Longitude 45 W. of Greenwich, 
the Meridian Altitude of the Moon's upper Limb was 67 47 , the 
Zenith Diſtance being South, the Obſeryer's Eye being 23 Feet 
above the Surface of the Sea, required the Latitude in? 

By the Fphemeris that Day the Moon paſies over the Meridian of 
Greenwich at 16 H. 13M. that is 4 H. 13 M. after Midnight, which 


added to 3 H. the Longitude in Time W. of Greenwich, gives 7 H. 


13 M. after Midnight, at the Place of Obſcrvazion, nearly. 
| : | | K el X 2 840 : , s X At 


— 
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At this Time (in Page the 9th of the Month in the Ephemeris) 


the Moon's Semi-diameter is found to be 16' 15 and her Horizon- 
MESHES: „„ — 
Obſerved Altitude of the Moon's Upper Limb 67 43/ 30 


Moon's Semi diameter 1615“ 8 5 
nnn 4&4 34 F — 20 49 
Correction from Tab. II. for Hor, Par. 22 55 
To find the Declination True Alt, e 

Zenith Diſt. 22 14 24 


Moon's Decli. Aug. 14 at Mid. 16˙ 7 N. 165 7 Decl. 
Moon's Ditto Aug. 15 at Noon 18 31 N. 1 26 Diff. 


Dif. of Decli. in 12 Hours 2 24 |17 33 Tr. De. 17 330 N. 


'Then as 12 H. : 2 24: 7 H. 1: 
1 26/ Diff. 5 7 


will be ſufficiently correct for finding the Latitude. 
To find the Latitude by à Planet. 
1s the Nautical Almanack find the Time of the Planet's paſſing 


the Meridian of Greenwich, reduce this Time to the Meridian of 
the Ship, then, having the Meridian Altitude and Declination, the 


Latitude is found as by a fixed Star. To 

Ide Declination is ſet down for every fix Days, but may be found 

for any intermediate Days, by taking proportional Parts, 
RR AWTLS 

May 1ſt, 1786, in Longitude 15 W. the Meridian Altitude of Ju- 


piter was found to be 57 4o', the Zenith Diſtance being South of 
the Obſe:ver. Required the Latitude? 


Jupiter and Venus are the brighteſt of all the Planets, and may be 
feen in the Mornings and Evenings. PE 
Jupiter paſſes the Meridian of Greenwich that Day at 16 H. 37, 
that is 4 H. 31 Minutes after 12 at Night, and 1 H. the Long. in 


Time W. added to 4 H. 31 M. is 5 H. 31 M. the Time of his 


aſſing the Meridian of the Ship, his Declination being 16* 55/N. 
Now 23%-57* 40'/=32" 20! the Zen. Dift, and 32* 204, +16 55= 
at North. | 


T hefe Methods are the more convenient, as the Moon and Planets 


ean be ſcen when the fixed Stars cannot be fo well defined. 


| | | True Lat. in 39 47 24N, TE 
Note. If the neareſt Minute be taken and the ſecond rejected, it 


Of 
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Or Tun PAR ALL AX. 


DARALLAX is the Difference between the Altitude of the Sun, 

Moon, or Star, and the Altitude of the ſame Object ſeen at the 
ſame Time from the Earth's ſurface, or it is the Angle the Earth's 
Semi diameter would appear under by an Obſerver placed at the Sun, 
Moon, or Star. 125 | 


The Parallax of the Heavenly Bodies are greateſt when in the 


| Horizon, hence called. the Horizon Parallax ; that of the Moon's is 


ſet down in the Nautical Almanacks for every Noon and Midnight, 
and lies between 54/ and 62/, the Parallax diminiſhes according to 


the Altitude of the Object until it comes to the Zenith, where it is 


nothing; the Difference of the Elevation of Objects is called the Pa- 


rallax in Altitude, and it is eaſy calculated by ſaving, as Radius is to 


the Horizontal Parallax, ſo is the Co-fine of the Altitude to the Pa- 


arallax in Altitude: Now, as all Objects are depreſſed by their Pa- 
rallax, Iſo they are elevated above their true Altitudes by Refraction. 


To ſave the Mariner trouble their Difference is ſet down in Table II. 
this Cortection or Difference added to the Moon's Apparent Altitude 


gives her true Altitude. 


\ 57 — * 


. r 5 


Leet PT repreſent the Earth, T the Centre, M y V a part of the 
Moon's Orbit, DD part of the Sun's Orbit, and the rational as well 


28 A A is the ſenſible Horizon, 


Now, an Obſerver at T will ſee the Moon in the Line d R, when 
another at P at the ſame Time will ſee her in the Line @ A in the 
ſenſible Horizon, and the Angle Py TSMT q= /R is the 


Horizontal Parallax ſet down in the Nautical Almanack for every 


Noon and Midnight, and lies between 54' and 62“ this Angle di- 
5 F migiſhes 


is nothing. To find the 
as Radius : is to the Horizontal Parallax : : fo is the Co- ſine of 
the Apparent Altitude: to the Parallax in Altitude, the Difference 
between the Parallax and Refraction is the Correction ſer down in 


the Centre is Northward or Sou:hward of the Eaſt or Weſt * 


56 OF THE TARALIL Ax. 


miniſhes as the Object approaches the Zenith, for ſuppoſe the Moon 
in the Line Pg the ;, qCo=PC T is leſs than the ; AQ R 
£2 T CP, ſtill Umigiting agen it comes to the Zenith Z where it 

iminution of Parallax in Altitude, ſay, 


Al. 5 3 325 ö 
The Parallax of the Moon is greater than any of the reſt of the 


Planets, owing to her being neareſt the Earth, the vaſt Diſtance of 
Sun and Stars, rendering their. Parallax fo ſmall that they are often 


negleCted in Nautical Calculations, for ſuppoſe the Sun at For S then 
the Angle T F P=q T F is the Sun's Parallax about 8 f ſeconds. 
Having the Earth's Semi-diameter and the Parallax of any of the 


Planets, their Diſtance may be found, by ſaying, as the Tangent of 
_ the Parallax : is to the Earth's Semi-diameter in Miles: ſo is Ra- 
dius : to the Diſtance, ry Lg 
_ Having the Diſtance the Parallax is found by ſaying, As the Diſ- 
tance is to Radius :: ſois the Earth's Semi-diameter ; to the Tangent 
_z 7 1: „„ 
The Earth's Semi-diameter is 1146 Nautical Leagues, the Sun's 


Diftance from the Earth is 27,809, 344, the Moon 69.059, Mercury 


20,764,563, Venus 20,115,400, Mars 42,372,897, Jupiter 
144.635, 833, and Saturn 265,283,603 Leagues, 15 


— — * —— . _ 


Of the Variation of the Compaſs. | 


0 HE Variation of the Compaſs is an Arch of the Horizon con- 
| tained between the Meridian of the Place and the Magnetic 


Meridian, and is either Eaſt or Weſt; or it is the Number of De- 
 grees, &c. the Needle's Point ſtands from the true North or South 
Points ol the Horizon, reckoned to the Eaſt ward or Weſtward, and 


is readily found either from the Sun's Amplitude or Azimuth, 


To find the true Amplitude, 


The Sun's true Amplitude is an Arch of the Horizon compre- 


-hended between the true Eaſt or Weſt Points thereof, and the Cen- 
tte of the Sun at his Riſing or Setting; or it is the Number of De- 


grees, &c, the Sun riſcs or fets to the Northward er Southward of 
the Eaſt or Weſt Points of the Horizen. 


The Sun's Magnetic Amplitude is the Number of Degrees, &c. 


þ 
3 | 
| 
{ 
: 
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of the Compaſs at his Riſing or Setting, and is found with an Azi- 


muth Compaſs in the following Manner: 


Move the Box about till the four Cardinal points · of the Card 
coincide with the four Lines in the Sides of the Compaſs- Box : _—y 
the Box fleady, and turn the Index till the Centre of the Sun at Ri 
ing or Setting, when his lower Edge juſt touches the Horizon is ſeen 
through both the Sights; then the Degrees between the North Point 


of the Compaſs, and the End of the Index pointing to the Sun, wil! 


be the Magnetic Amplitude given. 
The true Amplitude is found either by Inſpection i in the Tables cf ” 


the Sun' s Amplitude, or by Calculation as follows: 


R UL E. As the Sine Complement. of the Latitude 
Is to Radius, 55 
So is the Sine of the Sun or Star's Declination 
| To the Sine of the true Amplitude; 


Which is always of the ſame Name with the Deelination, whether 


| North or South. 


Or, to the Arithmetical Complement of the Sine Complement of 
the Latitude add the Sine of the Sun's Declination, and that Sum | 
wall be the Log. of the Sine of the true Ampliiude. 


Nor. The Arithmetical Complement of the Co-fine of any 


Arch is always equa} to the Secant of that Arch, throwing away 


Radius, or neglecting one, which ſtands the firſt Figure i in the Se- 


cant's Index; likewiſe the Arithmetical Complement of the Sine of 


any Arch, is the Co-ſecant of that Arch leſs Radius, or the fir Fi- 
gure of its Index: Wherefore, the Arichmetical Complement of 
the Sine or Co-fine of any Arch is found in the Table of Secants Foy | 


| I 


' TxXAMPLE 1 


0 che 20th of ORober, 1781, i in Latitude 315 * N. I . 
the true Amplitude? 


As Sine Com. Lat. 51 32 9.79383 or to Ar. Cam. Sine 


Is to Radius 10 oo οο Co. Lat. 519 327 0.2c617 


So is Si. S's Dec. 10? 34 8. 9.20335 Add Sine Sun's Decli- 3 
nation 10 34 8. 9.26335 


T0o Si. of true Amp. 17 of 9. 46952 Sine of the true Amp. ] ———— 


p >. 9-46952 
Which is South; becauſe the Do- 


I © clinatioais Sozch 


EXAMPLE 
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EXAMPLE IT. 


4 To Latitude 38* 25/N. what is the Sun's s true Amplitude when. 
the Declination i is 18? 5g N. 


As Sine Com. Lat. 38® 25! 9.8940 Or to » the fect 5 . N 
Is to Radius 10. 9.3940; leſs Rad. | 38 25 © 10594 | 


So i is Sun' s Decl. 18.59 9.51227 Add Si. Sn's Decli. 187 59 9. 51227 


: To Sun' 8 ue Amp. 240 320 9.61822iSine truc Ampl: 245 37 9.61822 i 
n— Which is North, becauie the Deeli- ä | | 4 
nation is Nor h 9 


* 


To find the true Amplitude by PR Table of Arpplitudes, 
Look for the given Declinaticn at the Top of the Table, and the 


Latitude in the firſt Column on the Left Hand in the common 


Angle of meeting, will be the Degrees and Minutes of che — 
1 ae — 


OI ED — a 2 — —ͤ— 2 
NT eee eee 


. i pads, 
FR Wee THR. 
* 1 : 


1 E Rx 4 M 7 4 E 1 


1 In Latitude 40/N. when the Declination was x. required . 
vBun's true Amplitude at Riſing ? 


Under Declination 17*, and right againſt the Latitude 40*, and 

22 26/. the true Amplitude, and is to be counted from the Faſt to- 
wards the North, becauſe it is at the Sun's Riſing, and the Decli- 
nation is North; that is, E. 22* 2&'N; 
But when the Latitude is given in Degrees, and the Declination 
in Degrees and Minutes, find the Declin. at the Top as before, and 4 
the neareſt Degrees to the given Latitude in the Left Hand Co- |\ 
lumn, againſt which, and under the given Declin. ſtands the true | 
Amplitude ; or, if the Minutes of the Declination be near 30, or half 

a Degree, find the Amplitude for the given Degrees of Declination, 

and the Amplitnde for one Degree above it, add theſe two Ampli- 

' tudes together, half their Sum will be the true Amplitude, ſufficicatly _ 
_ for Practice at Sea. 


ll | | EXAMPLE u. 
[ Suppoſe I would know the Sun's true Amplitude at his Setting in 
Latitude 57, his Declination being 11* 33'S. 


| | Find the Ampl. as before for the \ 11 20? 20 
| | Lat. 57 has the — 12 $ * will * 1 22 25 


LSD theic Sum 42 56 
1 | Half ** Sum 21 27 


fo | 
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the true Amplitude; that is, W. 219 27/ S. becauſe at Sun Setting, 
and the Declination South. In like Manner, if the Declination be 
in Degrees, and the Latitude in Degrees and Minutes, as in 


EXAMPLE ii. 


Suppoſe it were required to find the Sun's true Amplitude at Set 
ring in Latitude 49* 27/, when his Declination was 21” N. 
Now 27 Minutes being nearly Half a Degree, therefote, 
For Lat. 497 fand Declination wy 1 
For Lat. 50 | the Amplitudes are 1 33 52 


Sum 66 58 


Half the Sum is 33 29, the true Amplitude 
required ; that is, W. 33” 29/ N. becauſe the Sun was Setting, and 
the Declination N. | | | OE. 

When the Latitude and Declination are both given in Degrees 
and Minutes, take the neareſt Degrees to both, unleſs they are near 
30 Minutes, as obſerved before, and find the Amplitude as in Ex- 
ample I, EE, ” ne 


E 1 AMPLE Iv. 


Suppoſe it were required to find the Sun's trueAmplitude at Setting, 
in Latitude 497187, his Declination being 19? 41/ N. 

Nou as the Latitude is neareſt to 49?, and the Declination neareſt 

20 therefore againſt Latitude 49” and under Declination 20, ſtands 

31? 25 N. the true Amplitude; that is, W. 31 25 N. the Decli- 

nation being North, and at the Sun's Setting. 1 


To find the true AziMuTH. 


The true Azimutb is an Arch of the Horizon, contained between 
the Meridian of the Place and the Azimuth Circle, paſſing through 
the Centre of the Sun or Star at the Time of Obſervatian,; or it is 
the true Diſtance of the Sun or Star from the true North and South 
Points of the Compaſs. 3 
The Magnetic Azimuth, is an Arch of the Horizon contained be- 
tween the Magnetic Meridian and the Azimuth Circle, paſſing 


through the Centre of the Sun or Star when obſerved; or it is the 


apparent Diſtance of the Sun or Star from the North or South 
Points of the Compaſs, either in the Forenoon or in the Afternoon 
when they are 5, 10?, 155, &c. above the Horizon, and the leſs 
the Altitude is, the more ebe en may perforin the hicrratien, 

EE Ihe 
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The Magnetic Azimuth is found by the Compaſs, in the following 


Manner : 


Set the Box ſo that the four Cardinal Points sf the Card ſtand 


oppokite to the four Lines in the Compaſs Box : hold the Box in this 


Poſition, and move the Index, till the Sights being directed to the 


Sun or Star's Centre, the Shadow of the String joining the Sights 
fall directly along the Middle of the Index ; then the Degree, &c. 
in the Arch intercepted between the End of the Index next the Sun, 
and North Point of the Card, will give the Magnetic Azimuth re- 
quired, If the Sun does not ſhine ſtrong enough to give a ſtrong 

Shadow, look through one of the Sights, and move the Index till 


one of the Strings cuts the Sun's Cites and then the intercepted 
Arch, as before, ſhews the Sun's Azimuth, and the like of the 


Sears. 
When there is a roveh Sea, the Oblarention i is beſt made by two 


Perſons, and it the Card vibrates much take the middle Degree be- 
tween the Limits which the Vibration reaches. 


W hen the Azimuth is obſerved, the Altitude of the Object muſt. 


be obſerved at the ſame Time. 
| Having the Latitude of the Place of Obſervation, and the Sun 


or Star's Declination with the Altitude at the Time of Obſervation, 
the true Azimuth is found as follows: 


RLE. Add the Complement of the Latitude, the Complement of 


the Altitude, and the Sun or Star's Polar Diſtance into one Sum: 
From Halt that Sum ſubtract the Polar Diltance, and note the Half 


Sum and the Remainder. 
Then add together 
The Arithmetical Comp. of the Co ſine of the Latitude. 
The Arithmetical Comp. of the Co-fine of the Altitude, 
The Sine of the Half Sum, 
And the Sine of the Remainder into one Sum. 


Har the Sum of theſe four Logarithms will give the Co- fine of 
Half the true Azimuth, which, being doubled, gives the true Azi- 
muth, reckoned from the North in North 2 and from the 


South in South Latitude. 
N. B. The Pelar Diſtance of the gun or Star, is their Diſtance 


Som the neareſt, or clevated Pole, and if the Latitude of the Place, 
and the Declination of the Sun or Star, be both North or both 


South, then the Complement of the Declination is the Polar Dif- 
tance ; but if the Latitude and Declination be one North and the 


other * South, the Declir ation added to 9oꝰ gives the Polar Dif- 
tance... 


— 


EXAMPLE 


-Cinnp, Lat. e Lat. of 2: Ati. Co. fins creme 


| Half Sum os ?;¹¹,f = 
Sub. Po. Diſt.73 23 Half the Sum Co. fine 52 56 9,7010 


Sam 216 42 
Half Sum 108 21 
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In Latitude 43 30/ N. the Sun's Altitude was obſerved to be 39 


287, his Declination _ then 165 37 North, required his Azi- 
muth ? 


go? . 90 00 90 of | 


wa 43 * Altitude 39 28 Declination 16 37 


Co. Lat, 46 22 Co. Alt. 50 32 Polar Diſt. 23 23 


n. 


— 


Comp. Alt. 50 32 Co. Alt. 50 32 Ari. Co. Sine 0,11239 


Polar Diſt. 73 23 Half Sum 88 3 Log. Sine 9,99843 


Rem. 11 45 Log. Sine J, 30887 


Sum 270 16/ "Ys a 
——-— Sum of the fourth Logarithms 29, 56021 


| Remainder 11 45 And 52 5&/ doubled, gives 20g? 527 for the Sun's 


— true 3 to be reckoned from the North. 


* 1 1 Mr LE u. 
In Latitude 42 167 N. the Sun's Altitude was obſerved to be 18˙ 


400 his Declination being then 7“ 38'S. required his Azimuth ? 
Comp. Lat. 47* 44 Co. Lat. 47% 44 Ari. Co. Sine 0,13075 


Comp. Alt. 71 20 Co. Alt. 71 20 Ari, Co-Sine 0,02347 


Polar Diſt. 97 38 Half Sum 108 21 Log. Sine 9,97733 


Remainder 10 43- Log. Sine 9.26940 
— — Sum of che four Logarithms 19, 40098 


— —— 


Sub. Po. Diſt. 98 38 Half the Sum equal to Co-fine 59 53 979047 


Remainder 10 43 And 59 53/ doubled, gives 119% 46/ for the Sun's 
—— true Azimuth to be reckoned from the North 


Queftion. I. * at Sea, in Latitude 40° 8380 N. in the Aſter- 
noon the Sun's Altitude was obſerved to *. 20 46/, when his De- 


Aination was 17 107 S. What was the Sun's Azimuth at that 
Time? 


Hifwer. 1 37 52 from the North. 
Ya Queſtian 
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 Oufimn, II. What is the Sun's true Azimuth in Latitude26*30/N, 
in the Forenoon, when his Altitude is 24* 28/, and his Declination 


22 40“ North? 5 5 
Anſicer. 544 from the North Point of the Compaſs. 


** - . RO. - ” v 4. «a6 

. "Ig q - — C 

c N . 22 — 

2 —— — | & * 2 4 — - 5 4 * 

in 

. 
1 

5 

£5 'T 
: 

| 


then 22? à58“ S. Required the Azimuth at that Time? 

Anfwer. 72" 26' from the South, or 107® 34/ from the North. 
Queſtion. IV. What Point of the Compaſs does the Star Aldeba- 
ran 1 on, at the Cape of Good Hope, when its Altitude is 


. Anfwer. 130" 8' ſrom the South, or 49 52 from the North. 


——92⁵³²⁸ 


„// ³·ꝛ i AA os fn. at 
E ˙ A 5 — 5 


ſervation, it is evident, that when they agree there is no Variation; 


I db. 


W. 

Mo 
— ws — 2 - 4 1 
— — — — 


be both of the ſame Name, tha is, both North or both South, their 
Difference is the Variation; but if the true and obſerved Amplitudes 


muths be both on the Eaſt, or both on the Weſt Side of the Meri- 
_ Gian, their Difference is the Variation; but if the true and obſerved 
Azimuths be one on the Eaſt and one on the Weſt Side of the Meri- 
dian, their Sum gives the Variation; and to know whether the 
Variation is Eaſterly or Weſterly, obſerve this general Rule, viz. 

Ler the Obſerver's Face be turned to the Sun, then, if the true 


Weſterly, - 


EXAMPLE 


Qui, III. At the IMand of St. Helena, the Sun's Altitude 
was obſeived to be 30? 22' in the Forenoon, his Declination being 


Having found the Sun's true Amplitude, or Azimuth, by the 
preceding Methods, &c. Magnetic Amplitude or Azimuth by Ob- 


but when they diſagree, then, if the true and obſerved Amplitudes 


be of different Names, that is, one North and the other South, 
their Sum is he Variation. Again, if the true and obſerved Azi- 


Amplitude or Azimuth be to the Right Hand of the Magnetic, | 
or Obſerved, the Variation is Eaſterly, but if to the Left Hand, 


| 


| 


| Which is Eaſterly, becauſe in this 


ble or Bearings, taking by the Compaſs. 
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Suppoſe the Sun's true Amplitude at Riſing is found to be E. 1 


200 N. but by the Compaſs it is found to be E. 26 12 N. required 
the Variation? 5 | 2 Io 
From the greater E. 26 12/N. 
Take the leſſer 'E. 14 20N. 


Remains the Variation 


# . 


11 2 E. 


Caſe the true Amplitude is to 
the Right of the Obſerved. 1 | 


8 8 


ds 


— — 


With the Chord of 60 deſcribe a Circle to repreſent the Horizon, 


through which draw the North, South, Eaſt and Weſt Lines, take 
the true Amplitude found by Calculation at Riſing, 26* 12/ from the 


Line of Chords, and ſetting it from E. tawards N. as likewiſe the 
Chord of the Magnetic Amplitude 14 20/, and ſet from E. towards 


N. as before, the Difference of theſe two Angles, or between the 


true and Magnetic Amplitude, viz. 11* 52/ is the Variation. Now 
ſuppoſe yourſelf placed at the Centre of the Horizon, repreſented by 
the Compaſs, and looking towards the Magnetic Amplitude at the 
Sun's Riſing, it is plain that the true Amplitude found by Calcula- 
tion is towards the left Hand of the Obſerved, which ſhews the 
Variation is 11* f W. and muſt be allowed to the left Hand in 
all Courſes fteered, before they can be put into the Traverſe Ta- 


EXAMPLE. 
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* 


. 


i | Suppoſe the Sun's true Amplitude at Setting be W. 34 260 8. and 
14 nis Magnetic Amplitude W. 237 13“ S. required the Variation, 
i | _ Gince they are both of the ſame Name? I 
| From the greater W. 34* 20 8. 
| Take the leſſer W. 23 13 8. 
1; Remains the Variation "1 3W. 


| Which is Weſterly, becauſe the true Amplitude is to the Left of | 
the Obſerved in this Caſe. 


Let North, Eaſt, South, Weſt, repreſent the Horizon, A, B, C, D, 
an Azimuth Circle, paſſing through the Sun's Centre; now an Ob- 
ſerver placed at the Centre G, will ſee the Sun at Riſing in the 
Line G x, but when he gets a greater Altitude, and arrives at B he 
will ſee the Sun in the Line G © 2, and as the Sun alters its Al- 
titude, will be ſeen as in the Lines G O 3, G O4, G O 5, at 
Length will arrive at its Meridian G z 8, and theſ Figures 2, 3, 4, 5, 
will repreſent the Magnetic Azimuth; the Difference between 
theſe and the true Azimuth found by Calculation is the Vari- 
ation. ; | 


EXAMPLE 


.  —_——__p—_—_O—G__—_—©_L_O©__T 


VARIATION OF THE COMPASS. 


EXAMPLE HI. 

Suppoſe the Sun's true Ampli- 
tude at Riſing is E. 13 24 N. 
os his Magnetic Amplitude E. 
22? 3278. required the Variation, 
nd which Way ? 

Since the true Amplitude and 
Obſcrved have different Names. 
To the true Amplitude E. 13* 24/N. 


Add the MagneticAm. E. 12 32 8. | 


The Sum is the Variation 25 56 


Which is Weſterly, becauſe the 


true Amplitude is to the Left of 


the Obſerved. 


EXA M PLE V: 
Suppoſe the Sun's true Azimuth 
is N. 329 2% Eaſterly, and his 


Magnetic Azimuth N. 89 50 Weſt, 


required the Variation, and which 
Way? 


Sides of the Meridian, 
To the true Azimuth N. 32 2&'E. 
Add the Mag. Azim. N. 8 . 


Sum is the Variation 41 18 E. 


Which is Eaſterly, becauſe the 
true Azimuth is to the — of 
the Obſerved. 


Take the leſſer 


8. 17% 45 E. 
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EXAMPLE IV. 
Suppoſe the Sun's true Azimuth 
in the Forenoon is N. 36? 40“ Eatt- 
erly, but by the Compaſs it is N. 
735 24 Eaſterly, required the Va- 
riation, and which Way? _ 
Since the true and obſerved Az. 


muths are both on the ſame Side of 


the Meridian, | 
From the greater N. 86 40/E. 
N. 73 24E- 


Remainder Variation 16. E. 


13 


Which is Eafterly, becauſe the 
true Azimuth is to the Right of 


the Obſerved. 


F X A M PE LE: VI. | 
Suppoſe the Sun's true Azimuth 


and the Magne- 
tic Azimuth S. 5 4% Weſt, re- 
goes the Variation, and which 


Way ? 
Since they are on the different 


Since they are on different Sides 
of the Meridian, 
To the true Azimuth S. 17 460 E. 
Add che obſerved Az. S. 5 48 W. 


Sum is the Variation 23 35 E. | 


Which is Eaſt, becauſe the true 
Azimuth 1s to the Right of the 
Obſerved. 


Te Uſe of the Variation is to corre& the Courſe ſteered by the 
Compaſs ; when the Variation is Eaſt, it muſt be allowed to the 
Right Hand upon cvery Courſe ſteered quite round the Compals z 


but when the Variation is Weſt, ta the Left Hand. 
Note. The Variation may be eaſily found by takin 


g the Sun's 


Altitude in the Morning, and obſerving what Point of the Compaſs 


He bears upon; 


and in the Afternoon when the Altitude is the ſame, 


the middle peiut will be the true Meridian, the Difference betwee 
which and the North or South Points of the Compaſs is the Varia- 


tion. 


If the Altitudes are taken at 5, 6, or 7 o'Clock in the Morn- 


ing, you will have the ſame Altitude at 5, 6, or 7 o'Clock in the 
| Teng, being equally diſtant from Noon. 


The 


ariation of the Compaſs was firſt obſerved at London, in 


the Year 1580, to be 1115 aB and in the Year 1622, it 


Was 
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was 60 of E. till decreaſing, and the Needle approaching the true 


Meridian, until it coincided with it in the Year 1662, ſince that 


Time the Variation ſtill continues at London to increaſe Weſterly, 
at the Rate of about 11 or 12 Minutes every Year; and is at this 
Time about 22? 30“ Weſterly, and in the Engliſh Channel about 
239 4o' Weſterly; but how far it will go that Way, Time and 


Obſervations will probably be the only Means to diſcover. 


The Variation at Paris in the Year 1640, was 3 E. but in the 
Year 1681 it was 2* 21! W. and is now about 21/ 20! Weſterly, 
Kill continuing to go Weſterly. 5 
In ſhort, from Obſervations made in different Parts of the World, 
it appears, that in different Places the Variation differs, both as to 


its Quantity and Denomination, it being Eaſt in one Place, and 
been diſcovered, and therefore in long Voyages it is abſolutely ne- 


Obſervation as often as poſſible. 


One Magnus, a Shepherd, firſt diſcovered the wonderful Power 
of the Loadſtone, that gives Polarity to the Needle, by its ſticking 


to the Iron of his Sandals; whence the Name of Magnet was given 


to the Stone or Magnetic Needle. Gio, of Naples, about 300 
Years ago, firſt diſcovered that a Piece of Iron rubbed on it, and 


then ſuipended, had the Property of pointing to the North and South, 


Popularity, who has drawn a Variation Chart, ſays, he has found 


wonderful Phenomenon, it is more than Sir Iſaac Newton's, or Dr. 
Halley's could do; however his Veracity may well be doubted, 
as Mr. Wales, who accompanied Capt, Cook round the World, 
told me, that his Theory did not reach thoſe Iſlands which they diſ- 


coveied. 1 


How to touch the Compaſs | Needles. 


Having two ſtrong Magnetical Bars, lay the Compaſs-Needle as 


nearly North and South as you can, with the intended North and 


Northwards, join the two Magnets in a Line, confiderably above 


the Needle, the North End of each being Northward, and bring 


them down upon the Needle, ſo that the Place of junction may be 


over its Centre, then draw them aſunder along each half of the 
Needle, and continue their Motion till they are eight Inches clear of 


the Necdle's End; by a circular Motion bring them again to the- 


Cent:e and join them as before; repeat this Operation fix or ſeven 


Times, taking Care not to put the Magnets out of their Paralleliſm, 
aud the Needle will be ſulkcicntly Magneticah, | 5 


Welt in another; the true Cauſe and Theory of which has not yet 


ceſſary that the Mar iner ſhould find the Variation of the Compaſs by 


and thence applied to Navigation. An Author of ſome Degree of 


out the Theory of the Variation of the Magnetic Needle, without 
favouring the World with the Principles; if his Genius has been 
able to penetrate into the Bowels of the Earth, to diſcover this 


0K 
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Of the Lod-LINE, and HALFT-MiINU TE GLAss, 
and how to correct the Diſtance given by them. 


HE Log is a flat Piece of Wood like a Flounder, or of the 
T Figure of a Quarter of a Circle, having its circular Side 
loaded with Lead ſufficient to make it ſwim upright in the Water. 
To this Log is faſtened a long Line of about 150 Fathoms, called 
the Log-Line, which is divided into certain equal Spaces, called 
Enots, each of which ought to bear the ſame Proportion to a Nau- 
tical Mile (60 of which make a Degree) that Half a Minute docs 
to an Hour, that being the Time allowed for the Experiment. 
They are called Knots, becauſe at the End of each of them there 
is a Piece of Twine with Knots in it, reeved between the Strands of 
the Line; theſe Pieces of Twine ſhew how many Knots run out in 
— a Minute, and conſequently the Ship's Rate of Sailing per 
A | : | | | 
. Mr. Norwood, and ſeveral other able Mathematicians, have 
found that a Degree of a great Circle upon the Earth contains 
about 367200 Engliſh Feet, therefore a Nautical Mile being the 
* Part of 367200 Feet, that is, 6120 Feet, and fince Half a Mi- 
nute is 2159 Part of an Hour, the Length of a Knot on the Log- 
Line ought to be the 48 Part of 6120 Feet, or 51 Feet. But as 
for the moſt Part the Ship's Way is found, by Experience, to be 
really more than that given by the Log, and as it is ſafer to have the 
reckoning before the Ship than after it, therefore 50 Feet may be ta- 
ken as the proper Length of each Knot, and theſe Knots ſubdivided 
into ten Fathoms, each of 5 Feet, which is certainly the beſt 
adapted for Practice, and will correſpond with all the Tables and 
Inſtruments uſed in Navigation, as they are decimally divided, and 
conſequently, the Ship's Kun determined with greater Eaſe and Cer- 
tainty. But ſome experienced Commanders find, that the allowin 
50 Feet to a Knot, generally makes the Ship a-head of the Reckon= 
ing; and to avoid Danger, moſtly divide the Log- Line into Knots 
of 7 or 7 Fathoms of 6 Feet each, to correſpond with a Glaſs 
that runs 28 Seconds. Others, again, divide the Seconds the Glaſs 
runs by 4, and take the Quotient for the Diſtance in Fathoms be- 
tween the Knots; which of theſe Methods are beſt, I leave to every 
Captain's own Experience to dete: mine; but certain it is, that what- 
eyer Length the Knots are, the moſt convenient Way is to divide 
them into Tenths. 5 5 
La hot or dry Weather, the Glaſs runs out faſter than in moiſt or 
rainy Weather; therefore Care ſhould be taken to try what Num- 
ber of Seconds the Glaſs runs. es, K 
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The Length of the Log-Line formerly uſed, was divided into 
Knots of 42 Feet, which Way of dividing the fame was founded 
on the Suppoſition, that eo Miles, of about 5000 Engliſh Feet, made 
a Degree; whereas it is abundantly certain, that a Negree contains 


about 73 ſuch Miles. It were therelore to be wiſhed, that no Line 


ſo divided were in Uſe, but very often Cuſtom prevails over Reaſon 


and although Mariners find by Experience this Length of the Knots 


to be too ſhort, yet ſome of them, rather than quit the old Way, uſe 
Glaſſes for Half Minute ones that run but 24 or 25 Seconds, 


which is but correcting one Miſtake by another. 


The Knots commonly begin to be counted at the Diſtance of 10, 


12, or 15 Fathoms from the Log, according to the Large neſs of 
the Ship, that ſo the Log may be out of the Ship's Wake when it is 


thrown over Board before they begin to count, leſt the Eddies 
ſhould ſuck the Log aſter the Ship; and for the more ready Diſco- 
very of this Point of Commencement, there is commonly faſtened at 
it a Piece of red Rag; that Part cf the Line between the red Rag 
and the Log, is called the Stray Line. 

The Log end Log- Line being duly prepared and bove overboard 


from the Poop, or Lee Quarter, and the Line veered out (by the 


Help of a Reel which turns eaſy, and about which it is wound) as 


Faſt as the Log will carry it away, or rather as faſt as the Ship ſails 


from it, will lhew how faſt the Ship has ſailed in the given Ti ime, 
or Rate of Sailing per Hour. 
The Experiment for finding the Velocity of the Ship is called 


| heaving the I. og. 


Care ſhould be taken to veer cut the Live as faſt as the Log takes 
it, for if the Log is left to turn the Reel of itſelf, the Log will 
come home, and deceive you in the Reckoning. 


In King's Ships, India Ships, and ſome others, the Log is hove _ 


every Hour, but in Coalters, and thoſe uſing ſhort Voyages every 
two Hours. 
Here the Ship is ſuppoſed to move with ood Velocity between 


the Times of trying the Experiment. But it the Gale has not been 
the ſame during the whole Hour, or Time between heaving the 


Log, or if there "have been more Sail ſer, or any hauled, that ſo the 
Ship has run more or leſs in any Fart of the Hour than ſhe did at the 


Time of the Experiment; or if it thould fall little or more Wind 
at that Time, there muſt be Allowance made for it according to the 


Diſcretion of the Artiſt : Sometimes too when the Ship is before 
the Wind, and a great Sea ſetting after her, it will bring home the 
Log ; in ſuch Cafes it is cultomary to allow one Mule i in ten, and 
Jeſs in Proportion, if the Sea be not fo great. 

Care ſhould alſo be taken io meaſure the Log-Line pretty often, 
leſt it ſtretch, and deceive you in the Diſtance. 

The like Regard mult be had, that the Half Minute Glaſs be 
juſt 30 Seconds, other wile no Account of the Ship's Way can be 


kept; 
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kept; to prove which, if there be no Stop Watch at Hand, let a 
Plummet, of any Form or Weight, be faſtened to a Silk String or 
Thread, with 2 Lots to hang on a ſmall Pin or Nail faſtened in any 
Place, fo that the Flummet | may ſwing freely; let it be 39 1 Inches 
from the End of the Loop to the Middle of the Plummer, and the 
Plummet cauſed to (wing ; each of thoſe Swings will be a true Se- 
cond of Time, always counting every Time it "paſſes the Perpendi- 

cular let fall from the Pin, and every Time it paſl-s from the Per- 
— to the utmoſt Swing will be a Halt decond. 


How to correct the Diſiance given by the Log Line and Half- Minute : 


67%. 


The Diſtance given by the Log may be wrong on A Accounts, 
viz. by an Error in the Glaſs, an Error in the Log Line, or an Errot 
in both; for —— of which take the following Caſes. 


l 15 


When the Log- Line is truly divided, and the Glaſs is faulty. 
RULE. Say, as the Seconds run by the Glaſs are to 39 Sccuncs, 
fo is the Diſtance goun by the Log to the true Diſtance, 


bx 4 „ * 


8 a Ship runs at the Rate of _ 3 Knots in the Time the 

Glas runs out, but meaſuring the Glaſs 1 find it runs 34 Seconds, 
what is the true Rate of Sailing? 
As 34:30: : 7-5 : 6.5 Miles, the true Diſtance ſailed i in an Hour. 


EXAMPLE 3 


Suppoſe : a Ship runs at the Rate of 6 1 Knots, but meabariag th 
2 I find it runs only 25 Seconds ; required the true Rate of 
ailing ? ET 3 | „„ | 
As 25:30::65 : 7.8 Miles, the true Diſtance ſailed in an Hour, 


CA 8 E. I. 
When the Glaſs is true and Log-Line faulty. 


- RuLE. Say, as 50 Feet is to the Diſtance meaſured between Knot 
and Knot, lo is the Diſtance run by the Log to the true Diſtance. 


Z2 EXAMPLE 


— 
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C 
| Suppoſe a Ship runs at the Rate of 6 Knots in Half a Minute, 
but meaſuring the Space betwren Knot and- Knot, I find it to be 56 
Feet ; required the true Rate of Sailing? | Fi 

As 50: 56:: 6.25 : 7 Miles, the true Diſtance ſailed in an Hour. 


"SANFL 

Suppoſe a Ship runs at the Rate of 6 Knots in Half a Minute, 
but meaſuring the Space between Knot and Knot, I find it to be only 
44 Feet; required the true Rate of Sailing ? 5 
As 50: 44 :: 6.5 : 5.72 Miles, the true Diſtance ſailed in an Hour. 


> . „ I 

When both the Log-Line and Glaſs are faulty, _ 
_ RuLE. Muitiply thrice the meaſured Length of a Knot by the 
Diſtance run by the Log, the Product divided by 5 Times the mea- 
ſured Time of the Glaſs, will give the true Diſtauce run. 


1 J 
- Suppoſe a Ship runs 5 Knots of a Log-Line of 45 Feet to a Knot, 
while a Glafs of 25 Seconds is running out; what is the true Rate 

of Sailivg ? Et ; 
| The meaſured Length of a Knot —— 45 

 Multiplied by ———— — 3 


Gives thrice the meaſured Length of a Knot 135 
Which multiplied by the Diſtance run per Log. 5 


675 


dsc LEiiglh i 
of Glaſs. |Knots in Feet. 


— ed 


And dividing the Produt by 5 Times the 24 | 40,0 
| Time the Glaſs runs, that is 5 x 25=125, the | 25 | 41,8 
Quotient is 5.4, the Number of Miles the Ship 26 535 
runs per Hour. „ 3 482 
1 his Rule is only a Comp und of the two 28 49:8 

former ſimple ones, which is con rated a little. ” : + 8 
M heo the Glaſs is ſauity, the Log-Line may o 3 3 

be divided as 'n the annexed Table, ſhewing the 4 Ih 
Length of the Knots of the Log-Line to different a 


| 33 | $520 
-Gletle 34 | . 56,8 
35 $8,4 | 
1 36 1 1 


The 
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The Method of Keeping a Journal at Sea. 


B: keeping a Journal, is meant keeping ſuch an Account of the 
' Ship's Way that the Mariner may be able at any Time to 
aſcertain the Latitude and Longitude the Ship is in; it therefore 
ſhould be the great Concern of every Perſon who takes upon him. 
the navigating of Ships to remote Parts, to be expert therein, as 
the Lives and Fortunes of ſo many Men are committed to his 
Charge. - | , 
When a Ship is bound from one Place to another, which lies ſo 
far from her, that ſhe is obliged to go out of Sight of Land for any 
_ conſiderable Time, as from England to Jamaica; at the Time of her 
leaving Sight of Land, ſhe is ſaid to take her Departure, and that 
Part of the Land ſhe then leaves, is ſaid to be the Place ſhe takes 
her Departure from; ſuch as the Land's End, Lizard, &c. and at 
the Time of taking ſuch Departure, the Captain or Mate generally 
takes the Bearing and Diſtance of that Land (according to his 
Judgment) and ſers it down on the Log-board, or in the Log-book, 
againſt the Time it was taken, thus, Land's End N. N. E. Diſt. 7 
Leagues, or Lizard N. by W. Diſt. 5 Leagues, &c. 5 
In the ſame Manner may the Departure from any Place be taken, 
as may be ſeen in the firſt Day's Log of ths following Journal, where 
the Log-book is marked in Columns for Hours, Knots, Fathoms, 
Courſes, Winds, Leeway, TranſaQions ; and under it the Columns 
for Courſes, Diſtances, Northings, or Southings, Eaſtings or Weſt- 
ings, the Latitude by Dead Reckoning, Latitude by Obfervation, 
Meridian Diftance, Difference of Longitude, Longitude in, and in 
the latt, Bearing and Diftance of the Land. ; 
Notice mutt be taken, that in the Column for Courſe, you are 
always to ſet down the Courſe you have made by your Reckonin 
for that 24 Hours; that is, from the Myon of the Day before to the 
Noon of the Day you work on, the Sca Account being always kept 
from Noon to Noon. „ f 
In the Columns for Diſtance you are to ſet down the Diſtance made 
by your Reckoning ſor that 24 Hours. | 5 
In the Columns of Northing and Southing, you are to ſet down 
the Difference of Latitude made in that 24 Hours, marking the Co- 
. _ with North, if the Difference of Latitude be North; and South, 
if South. | 
In the Column of Eaſting or Weſting, you are to ſet down 
the Departure made that 24 Hours, marking the Column with Eaft, 
if the Departure be Eaſt, and with Weft, if Weſterly. | 
In the Column marked Latitude by D. R. you are to ſet down the 
Latitude you reckon yourſelf in on that Day; and in the Column 


marked 
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marked Lat. by Obſ. you are to ſet down the Latitude found by Ob- 
ſervation ; allo the Difference of Longitude made in the 24 Hours 
in the Column marked Diff. Long. the Longitude in, in the Co- 
lJumn marked Long. in; and in the laſt, the Bearing and Diſtauce 
from the Land. is 

The Variation, if any, mu? be allowed upon all Courſes ſteered, 
and upon all Bearings that are taken by the Compaſs; that is, if it 
be Laſterly Variation, it muſt be allowed to the Right Hand, if 


Weſterly to the Left of the Courſe or Bearing. Suppoſing yourſelf 


placed in the Centre of the Compaſs, and looking directly forward 


to the Point you ars to allow the Vailation upon. 


EF YXAMPLE 


Suppoſe I ſteer 8. W. and there is one Point Weſterly Variation, 


then my true Courſe is 8. W. by S. or ſuppoſe I ſet a Point of Land, 


and find it to bear by the Compaſs E. S. E. and I know here is 
Half a Point Eaſterly Variation, then the true Bearing is S. E. by 


Leeway muſt be allowed upon all Courſes ſteered, which is the 


Difference between the Point which the Ship endeavours to ſail upon, 


and the Point ſhe really ſails upon, and is cauſed by the Force of 


the Wind or Surge of the Sea, when ſhe is cloſe hauled or plying 


to Windward, which makes her fall off and glide ſideways from the 


Point of the Com paſs ſhe capes at, and mutt be allowed to be on 


the Right Hand of the Courſe ſteered when the Larboard Tacks 


are on Board, and to the Left Hand when the Starbuard Tacks are 
on Board. The Allowances that are generally made are as follow: 


i. When a Ship is cloſe hauled, if all her Sails be ſet, the Wa- 


ter ſmooth, and a moderate Gale of Wind, ſhe is then ſuppoſed to 
make little or no Leeway. | ce 
2dly. The Ship being upon a Wind, and the ſmall Sails in, al- 


low one Point for Leeway. 


Zaly. The Wind blowing hard, ſo as to cauſe one Top ſail to be 
taken in, allow two Points for Leeway. 
Athly. When it blows fo hard that both Top- fails are taken in, 
and the Sea runs high, allow then three Points for Leeway, 
5thly. The Fore fail being furled, and the Ship tries under a 
Main-fail and Mizen, allow four Points for Leeway ; for ſhe then 
makes her Way about four Points before the Beam, as the Sea 


Phraſe is. | | 


6thly. When the Ship tries under the Main-ſail only, ſhe then 
makes her Way about three Points before the Beam, that is, allow 


(1 


near five Points Leeway, 7chly. If 
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7:hly. If the Ship tries under the Mizen only, her Way is about 
two Points before the Beam; that is, allow fix Points for her Lee- 
way. 
bs $thly. When ſhe lies a Hull, that is, with all her Sails furled, her 
Way is one Point before the Beam, and then ſeven Points is 
her Leeway. ; A Vs 
gthly. When a Ship is lying-to under a Main- ſail, Mizen, &c. | 
then obſerve how ſhe comes up, and falls off, and take the Middle 
between the two Points, and from that allow the Leeway and Va- 
ation. | | | 


NorTsE. In all Cafes, Re ſpect muſt be had to the Smoothneſs of 
the Water, or to the Sca's running high, the Mould and Trim of the 
Ship, and then the Allowances may be aſcertained with the greater 
Certainty, by ſetting the Ship's Wake by a Compaſs placed on each 
Rail of the Ship's Quarter, which is uſually ſet there for that Pur- 

ole. Ts | | 5 
; For it is well known, that ſome Ships, with the ſame Quantity 
of Sail, and with ihe fame Gale, will make more or leſs Leewa 

than others; and alſo the ſame Ship when ſhe is out of her Trim, or 
differently loaded, will make, different Leeways; for it is obſervable 
that the more Water a Ship draws, the leſs Leeway ſhe makes; be- 
cauſe ſhe then meets with a greater Reſiſtance in ſplitting the Wa- 
ter with her Side, than otherwite ſhe would. ent 
The 1 ecway may he caſtly found by the Azimuth Compaſs, by 
turning the Initrument about until you ſee the Wake of the Ship 
either over the Sights, cr parallel to them, then the Point of the 
Card, which is cut by the vertical Line in the Box, which is neareſt 

to you, is the true Courſe; the Difference between that and the 
_ Courſe given by the Compaſs in the Bittacle, is the Leeway required, 
which ought to be accordingly entered upon the Log-board. 
There is another Way of finding the Leeway, by fixing a Compaſs . 
cut in Lead, or in other etal, on the Poop, «tr fome other conve- 
nient Part of the Ship's Stern, with the Meridian parallel to the 
Ship's Side, and in the Centre a Pin is fixed, to which is faſtened a 
ſmall Line of a2 gouu ! ength, with a Piece of Wood at the End ct | 
It, tha“ it may be diegged after the Ship. The Point or Degree cut 
by this Line wijl thew the Leeway ; if it cuts the Meridian the Ship 
makes no Leeway ; but if it does not, the Difference between the 
Meridian and where it cuts is the Leeway. „ 
By lome of the above Methods, the Leeway (if there be any) 
ought to be caiclully obſerved 5 often as may be judged neceſſary; 
and theſe Obſervations ſhould be punctually ſet down by the Officer 
of the reſpective Watch; at lealt, if no Obſervation be made, he 
_ ought to ſet down the Leeway according to his Judgment once or 
twice in the Watch, and by this Means the Courie made good may 


be 


N. E. 
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be found to a much greater Certainty and Exactneſs than by the 
common Method of allowing for Leeway, when the Day's Account 
comes to be worked, (which is generally once in 24 Hours:) For 


an Obſervation muſt certainly be better than any Gueſs. But if no 
_ Obſervation be made, the Perſon who is upon Deck, and has the 
Care of the Watch, is better able to make proper Allowances, while 


Things are freſh in bis Memory, and while he is an Eye Witneſs 
of the ſeveral Accidents that happen; and certainly much more 


capable than another who was not upon Deck en the whole 
Watch, 


I have often admired to ſee how particularly every Thing is ſtated 


upon the Log board, excepting the Leeway; and yet that (which 
is one of the moſt material Articles, ſince the Courſe, according to 


the Compaſs muſt be corrected by it) only allowed for the next Day, 


according to every one's Fancy, thereby, as it were, keepiog as man 


difterent Journals as there are Artiſts (ſo called) on board the Ship, 


and yet not one regular Journa} properly kept amongſt them all, 
. ſince one of the moſt material Articles | is on 9 at. 


EXAMPLE Y 


n 1 ſteer N. E. by E. with my larboard Tacks on board, 
and make one Point Leeway, then my Courſe made good is E. 


Leeway and Variation, when they are both to be allowed one 


Way, that is, both to the Right Hand, or both to the Left, add 


them together, and | allow their Sum the ſame Way they were to be 
allowed. 


But if they are to be allowed, one to the Right Hand, * the 
other to the Left, ſubtract the leſs from the greater, and allow the 


Remaincer the ſame Way the greater was to be allowed. 


E X A M " E . 


Suppoſe I ſteer N. N. W. with my ſtarboard Tacks on board, and 
make one Point Leeway, there being at the T ime Half a Point Weſt- 


eri Variation ; 1 would know my true Courſe ? 


Leeway to the left Hand 1 Point. 
Variation to ditto 4 Point. 


| Their Sum to be allowed to the le ftHand 1 + whence 


The true Courſe is N. W. py N. W. A 


EXAMPLE 
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C 


Suppoſe I ſteer 8. W. by W. with my larboard Tacks on board, 
and make two Points and an half Leeway, and I have one Point and 
a quarter Weſterly Variation, what is my true Courſe ? 


Leeway to the "—_ Hand 25 23 Points. 
Variation to the left Hand 13 Point. 


The Remain. to be allowed to the right Hand 1 5 whence 


The true Courſe is W. S. W. +; Weſterly. 
„ e IV: 


Suppoſe a Ship lying-to under a Main- ſail, with her ſtarboard 

Tacks on board, comes up E. by S. and falls off to N. E. by E. 
there being one Point Weſterly Variation, and ſhe makes 5 Points 

Läeeway, what Courſe does ſhe make good? | 3 

The Middle between E. by S. and N. E. by E. is E. by N. for 
3 1 6 Points to the left Hand, the true Courſe will be 

N. by E. | _ 8 


It is plain, by the preceding Examples, that if the Leeway is made 
towards the Meridian, it is taken from the Courſe ſteered; but when 
it is made from the Meridian, ic muſt add to the Courſe ſteered, to 
find the true Courſe, The fame may be obſerved of the Sum or 
Difference of the Leeway and Variation, as may be ſeen by the fol- 
lowing Table, which is here ſet down to exerciſe the young Na- 
vigator in the foregoing Rules e 


Az „„ The 


_ 


„ A TEA LABS FP EET Ih 
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The AB LB 


7 Cours --}-- - Lee Varia“. 
ſteered. {| Winds. [Way.] tion. | Courſes corrected. 
N. W. W. N. N. E. „ 
3 Tv AS: S. 6 
W. 8. W 8. I 8. 64 W 
W. „„ 3 W. 
W. by N. N. by W. 14 8. 7 W. 
TV | 8. 14 W. 
| END WS. W. In, 8. . 
8. S. W. W.- 33 8. 2 E. 
S. W. N. W. by W:| +} 8. 8. W. 2 W. 
W. S. S. W. 14 W. by N. 5 W. 
W. by N. N.byW. „ . 
8. 33 8. 4 W. 
E. by 8 8. . : . 
F. N. E |: 13 B. N. B. 1 E. 
| E. N. | 4 | E. by N. 4 E. 
JC 0 E. N. B. ZE. 
— 3 — — — — ! 
S. . BK. 2+ 1; W.] S. by E. 4 E. 
W x E. by S. 1 E. 
8. 9 „ 4 S. W. by W. 
W. by N. S. W. byS. | 1 W. TN. 
E NAW. i N. W. z W. 
TTC 
; N. by E. N. W. by W. 4 N. N. E. 1 E. 
IN. W. by N4 N. „ | £5 18 „ 
N. W. by W.] N. by E. 14 12 N. W. by W. 1 W. 
W. by S. [N. W. by N.] 14 (af . 


Norr. In failing in the Channel, or along a Coaſt in a Tide or 


Current, particular Care muſt be taken to take its Setting for a 


Courſe, and its Drift for a Diſtance, which mult be entered among 
the Courſes and Diſtances in the Table of that Day's Reckoning. 
And where the Setting of the Tide and Drift are not known, vou 
muſt attain the Point it muſt ſet upon, both of the Flood and Ebb, 
from the Chart of the Coaſt you are Sailing along, by the Times of 
High Water at different Places on the Coaſt, and by the Principles 
of Fluid acting againſt ſuch Rocks, Shoals, Sand Banks, &c. By 
a {trict Regard to theſe, both the Drift and Setting of the Tides 
may be pretty nearly a'certained and allowed for. 
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Currents, the Way they ſet you, and the Diſtance you ſuppoſe 
ou are driven by them, is to be ſet in the Traverſe Table for the 
Day, as any other Courſe and Diſtance, 7 | 


LAMP LE-:Yv, 


Suppoſe I try the Current, and find it to ſet W. by N. per Com- 
paſs one Mile per Hcur, the Variation being one Point Eaſterly; then 
if I fail in that Current 24 Hours, I ſet down in the Table as a 
Courſe, W. N. W. Diſtance 24 Miles. 885 

Heave of the Sea is to be accounted for in the ſame Manner as 
Currents : As, ſuppoſe there is a great Sea heaving towards the S. 
W. by my Compaſs, there being Half a Point Weſlerly Variation, 
I then ſet down in my Traverſe Table S. W. by S. half Weſterly, 
with ſo much Diſtance as I judge the Sea has heaved the Ship. 

At leaving the Land, the oppoſite Point to the Bearing, with the 
Variation allowed upon it, and the Diſtance you judge yourſelf from 
it, muſt be ſet down in the Trayerſe Table as a Courſe and Diſ- 
tance, | | 


R f» . VL 


Suppoſe having one and a quarter Point 128 Variation, the 
Start bearing by my Compaſs N. N. E. diſtant four Leagues; the op- 
poſite Point to N. N. E. is S. S. W. which, with the Variation, 
makes S. 3 Weſterly, for the Courſe to be ſet in the TI raverſe Table 
diſtant 12 Miles. os La 
When you make the Land your Bezring, itſelf (with the Varia- 
tion allowed upon it) and the Diſtance you judge yourſelf from it, is 
to be ſet down in the Traverſe Table as a Courſe and Diſtance, This 
needs no Example. . J | 75 
The Courſes marked on the Log- board are the Courſes ſteered by 
the Compaſs. In order to obtain the true Courſe, it is neceſſary to 
allow both for the Variation of the Compaſs, and for the Leeway 
upon each Courſe on the Log-board, as has been ſhewn, before 
they are put into the Traverſe Fable. „„ Ee. 
Every Day, at Noon, the Log-board is to be tranſcribed into the 
Log-book, which is ruled exactly like the Log- board. 
Mariners reckon by the civil Account of Time uſed on Shore, 
but they keep the Reckoning for the Ship's Place, by beginning at 
Noon, and counting from thence 24 Hours to the next Noon. From 
Noon to Midnight they mark with P. M. ſignifying after Mid-day ; 
and the ſecond 12 Hours with A. M. ſignifying after Midnight, 
ending their Day's Work at the Noon of the civil Day. Hence 
their Ship's Account is 12 Hours earlier than their Shore Account 
of Time, And as the Sun's Declination uſed for finally deter 
e mining 
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determining the Ship's Place at the End of the Sea Day is calculated 
for the Noon of the common Day at London or Greenwich, there- 
foie the Declination for the Noon of the civil Day, muſt be taken 
for determining the Latitude, &c. at finiſhing their Day's Aecount. 
Thus a Day's Work marked Tueſday, May the 6th, began on 
Monday at Noon, and ends on Tueſday Noon, ſo that the Sun's De- 
clination for the 6th of May is uſed for the Noon of Tueſday, 


and fitted to the Meridian of the Ship, according as ſhe is E. or W. 
of London. OE 


There are various Methods of keeping a Sea Journal, according 


to the Sentiments of various Perſons with Regard to what deſerves 
being recorded : Some approve of a Journal including the Log-book, 


each Day's Work at ſome Length, and ſuch Occurrences as ſeem of 
moſt Importance; while others prefer a ſhort Abſtract of this long 
Journal, containing little more than the Courſe run, the Latitude 


and Longitude in, and ſometimes the Bearing and Diſtance of the 
intended Port for each Day. 


more fully each 


from the firſt; and adding to the ſecond, what Particulars he thinks 
proper, and thereby make out a Form adapted to his own particular 
'T aſite, | | EE LES. 


ee ett. 


„ 
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 RuLEes for correcting the Dear Reckoning by 


an Obſervation. 


N OTWITHST ANDING the Rules already laid down for keep- 

ing a Ship's Way at Sea, yet by Reaſon of the ſeveral Acci- 
dents that may attend a Ship in one Day's Run, ſuch as ſwelling 
Seas, different Rates of ſailing between the Times of heaving the 


Lor, want of Care at the Helm in letting the Ship yaw or fall off, 


accidental Currents, ſudden Squalls, when no Account can be kept 
&c. the Latitude by Acccunt and Latituce by Obſervation may very 
often differ, then it is neceflary that proper Cortections be made in 
the Difference of Longitude. 5 

When you have made al! proper Allowances you can, ſuch as for 
Leeway, Variation, Currents, &c. and ſtill find that your Latitude 


by Account will not agree with your Latitude by Obſervation, then 


you muſt correct as follows: 


Firſt, 


In the following Journal the long Form is uſed as repreſenting 
Day's Work, and the neceſſary Corrections; and 
an Abſtract of this may be drawn out in the ſhorteſt Form that 
| ſeems conſitent with Diſtindneſs. The Learner ought to be 
thoroughly acquainted with the long Form, and when he does that, 
he may either continue it, or take the ſhorteſt Form; or retrenching 


q 
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Firſt, Conſider whether you have made proper Allowances for 


Currents, Heave of the Sea, if the Courſe at the Helm has been 
carefully attended to, if the Log-line and Half-minute Glaſs be 


juſt, and the Log properly hove, or any ſudden Squalls, or proper 


| Allowances made for the Leeway, &c. which of theſe you conjecture 


your Error is in; make what Allowances you think meet to your 
ifference of Latitude and Departure by Dead Reckoning, and fee 
if that will reform your Latitude by Account, ſo as to make it agree 
with your Latitude by Obſervation ; if it does, you have gueſſed 
right; (for you muſt os 


with the obſerved Latitude, it is to be ſuppoſed that there are Miſ- 
takes in your Conjecture, or ſome other Cauſe which produces the 


Error in the Reckoning, and ſtands in need of being correted, In 


this Caſe, you ate firſt to examine your Log-line and Half-minute 


Glaſs, and if there be an Error in them, allow for it, as in the fol- 


lowing Example. 
EXAMPLE 1 


Yeſterday, at Noon, we were in Lat. 48* 20/N. and till this Day 
at Noon we have failed S. S. W. 48 Miles, S. W. by S. 36 Miles, 
N. E. 24 Miles, and find by a good Obſervation that we are in Lat. 


— 


TRAVERSE TABLE. 

et eg 8 . 2 1 3 

Courſes. | Diſt. | N. „ 
| 3 

KM . 3 


8. 8. W. 48 444 | | 18,4 * 


8. W. dy S., 36 20,9 | 

5 A 4 1 34. [3%® |  - |-27,0-| 860 | 

170 | 743 38,4 
| | „ 


By the Traverſe Table it appears that by Account the Diff. of 
Lat. is 57. 38. and the Departure 21.4 W. 


Now the Lat. left was 48 20/N, 
Diff. of Lat. by Account o 578. 
Latitude in by Account TRE 47 23N. 


Differing 9 Miles from the true Latitude by Obſervation. 


Wherefore 


ays keep to the Latitude by Obſervation, it 
being the only Thing to be depended on ;) but if it will not agree 
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Wherefore I examine the Lop-line and Half-minute Glaſs, and 
and find that the former meaſures 52 Feet between Knot and Knot, 
and that the latter runs only 27 Seconds. Now as the Log-line 
and Half-minute Glaſs are both faulty, I correct my Difference of 
Latitude and Departure as in Caſe III. and find my correct Dif- | 
ference of Latitude 66.2 S. and my — 24.7 W. 


Now from Latitude left 48 20/N, 
Take Diff. correQed for Error in Diſt: 3 
Lt. in, correAted for Error | in Diſt. 47 14 N. 


A exactly with my Latitude by Obſervation : I therefore 
conclude my Reckoning ſufficiently correct. Then with the Dif- 


| ference of Latitude 66.2, and Departure 24.7, together with Yeſter- 
_ day's Latitude, I find the Difference of Longitude either by Middle 


Latitude or Mercator's Sailing, 


in the laſt Example 57.3 and 21.4, multiplied ſeverally by 156, 
thrice the meaſured Length of a Knot, and divide the two Products 


dy 135, five Times the "meaſured Time of the Glaſs, will give the 


Difference of Latitude 66.2, and Dep. 24.7, which is the ſame 


Thing as if every Cour je had been coreRted ſeparately. 


'EXAMPLE TI 


Yeſterday at Noon, we were in Lat. 36* 15/N. and have failed 
theſe 24 Hours S. E. 2 E. 55 Miles, N. E. by N. 20 Miles, W. 8. 


W. 70 Miles, S. by W. 1 W. 20 Miles, and by Obſervation this 
Day at Noon we are in Lat. 34 56N. | 


The TRAVERSE TABLE, 


"Courkes "MTTS.TS. TEAWw 


+: N | 
ei 55| | 349 43.8 Sl 
N. E. by N. 2016.6 11,1 
| W. S. W. 70 26.8 64.7 
L. Wii 1 5.8 
| 16.6 | 80.8 53-6 | 70. 
| 16.6 | 53.6 
i | Lag 64.2 | | 16.9 
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By the Traverſe Table it appears that by Account the Diff. of 


Lat, is 64.2 8. and the Departure 16.9 W. 


Latitude failed from 26? 15 N. 
Difference of Latitude by Account „„ 
Latitude in by Account 5 „ 1 


Differing 15 Miles from the Latitude by Obſervation. 


I now examine the Log-line and Half minute Glaſs, and find 
them both right, Next I conſider whether there be 11 Current, 


and I think 1 have Reaſon to ſuſpect one: Upon Trial I find there 


is one ſetting 8. S. W. 3 W. at the Rate of 7 Fathoms an Hour, 


and judge I have been in it theſe 24 Hours. Then 5 Fathoms (or 


Tenths of a Knot) per Hour, in 24 Hours, makes about 17 Miles; 


and to the Diſt, 17 Miles, and Courſe S. S. W. 4 W. the Ditt. of 
Lat is 14.6 S. and Departure 8,7W, 


Dif. Lat. Dep. 1 


Now by Tra. Table 64.28. 16.9 W. Latitude ſailed from 36® 15/N, 


And by Current 14.68. 8. W. Diff. of Lat. cor. for Cur. 1 19 8. 


— — — — — A — — — 


Oorrect for Cur. 78.85. 256 Lat. in correct for Cur. 34 56 


Which agreeing with my Latitude by Obſervation, I conclude 
that my Reckoning is Kight; then having the Latitude left, and 
Latitude come to, the Difference of Longitude may be found either 
by Middle Latitude or Mercator's Sailing as before. 5 

If after all proper Allowances are made for Errors in Diſtance, 
Currents, &c. the Latitude by Account and obſerved Latitude ſhould 
diſagree, then the Reckoning mult vet be further correfted ; to do 


which, the following are the common, and ſeem to be the moſt ra- 


tional Methods. 


. 
If the Courſe found by Dead Reckoning be leſs than 3 Points er 33 


ef Yees. 


RurLE. To the Difference of Latitude and Departure by Acoount 
find a Courſe ; to this Courle and the Difference of Latitude by Ob- 


fervation, find the Difference of Longitude, either by Middle La- 
titude or Mercator's Sailing. 


EXAMPLE 


N 


d tion, this 
i — 107 Miles of Southing, and 04 of Weſting; 3 required the true 


22 ͤ ——— 12 — ü 
— c e * * 5 a 8 2 , 
— — * n — — - — = _ 
— * 2 —2—' 42 No 
— — . . . ” 
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* 1 L. E. 


Veſterday, at Noon, we were in Lat. 30 18“ N. by an Obſerva- 
Noo n we are in Lat, 370 48'N. and our Dead Reckoning 


ifference of Longitude ? 
To the Difference of Latitude 10%, and Departure 64, I find the 
Courſe 2 1 Points; then with Meridional Difference of Latitude 
between the two Obſervations 11 5, and the ſame Courſe, 1 find the 


true Difference of 69 Miles. 


CAST u. 


1 the Cruſe found by Dead Reckoning be more v then 3 Pointr, 0 or 33*, 
and lefs than 5, Points, or 56%, 


- AKviz. With the Diff. of Lat. and Dep by Account, find the 
Diſtance; with this Diſtance, and the Dif. of Lat, by ObſervaiſSn, 
find another Departure. Take half the Sum of this Dep. and Dep. 
by Account, for the true Dep. with which and the Diff. of Lat. by 

: Obſervation, find the Diff. of Long. 


EXAMPLE. 


Yeſterday, at Noon, we were in Lat. 52 4 oN. and are this Noon 


in Lat. 54 22'N. having by Account made 84 Miles of Northing 


and 76 Miles of Weſting ; z required the true Difference of Lon- 


gitude? 


To the Diff. of Lat. 84, and Dep. 76, the Diſtance i is 113 Miles, 
and the Courſe 426 


To Diſt. 113, and Diff. of Lat. between the two Obſervatior.s 
102, the Dep. is 47-7 ; then 76 added to 47.7, is 123.7, half of which 


is S 61. 8, the true Dep. 


To Dep. 61.8, od Diff. of Lat. by Obſervation 102, the Courſe 


1 315, — with the Courſe 31“, and the Meridional Diff. of Lat. 
between the two Obſeryations 171, I find the Diff. of Long. is 393 125 


Bikes. | 
CASE 1. 
if the Courſe by Dead Reckoning be more than 5 Paints, or 562, 


RuLz. With the Diff. of Lat. and Departure by Account find the 
Diſtance ; then with this Diſt, and Dif, of Lat. by Obſervation find 


teh. of Long. 
R PL | 
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Yeſterday at Noon we were in Lat. 38* 52/N. to-day at Noon we 
are in Lat. 40? 18'N. and by Account have made 68 Miles of North= 
ing, and 112 Miles of Weſting ; required the true Difference of Lon- 


-—_ | 


With the Diff. of Lat. 68, and Depar. 112, I find the Diſt. 132 
Miles, and to Diſtance 132, and Diff, of Lat. by Obſervation 86, 
the Courſe 49" 3o/ nearly; with this Courſe, and the Meridional 
Diff. of Lat. between the two Obſervations 111, the Diff. of Long. 
JJ. as nn * 9 
I he Reaſon of the above Rules is plain, if we conſider, that when 
a Ship ſails near the Meridian it will require a ſenſible Error in the 
Courſe to make any confiderable Error in the Difference of Latitude: 
which can hardly happen if proper Care is taken at the Helm ; and 
therefore it is moſt likely that the Error is in the Diſtance run; but 
when the Courſe is near the Middle of the Quadrant, or between 
and 5 Points from the Meridian, it is then probable the Error may 
be in both the Courſe and Diſtance; and when the Courſe is more 
than five Points from the Meridian, it is then moſt likely the Krror 
is in the Courſe, as it will require a great Error in the Diſtance ta 
make any con ſiderable one in the Difference of Latitude. 


Nor. As the true Place of a Ship depends upon her Lat. and 
Long. being truly aſcertained, I have ſet theſe down only, the reſt 
being of leſs Conſequence to the Mariner, | 


To correct for ſeveral Days. 


By Help of the three preceding .Rules, the Long. may always be 
corrected for a ſingle Day, but it an Obſervation has been wanted for 
one or more Days, then mark the Lat. and Long. at laſt Obſerva- 
tion, or if this be your firſt Obſervation ſince leaving the Land, 
mark the Lat. and Long. of the Land you left; this is the only Lat. 
and Long. you can call certain; all the following Part of the Reck- 
oning muſt undergo a CorreQion, which is made as follows : 
Take the Northings, Southings, Eaſtings, and Weſtings, that 
vou have made ſince your laſt Obſervation ; or if it be your firſt Ob- 
ſervation, then for every Day from your leaving the Land, minding 
not to leave out the Diff. of Lat. and Dep. of the Day you correct 
on, and bring them into a Traverſe Table, by which you will have 
the whole Diff. of Lat. and Dep. by Account fince the laſt Obſer- 
vation; and with that ſame Diff. of Lat. and Dep, find the Courſe 

B b | by 
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by dead Reckoning, then obſerve which of the foregoing Caſes that 
Courſe falls under, and correct by the Rule for that Caſe. But 
when an Obſervation has been wanting for ſeveral Days, then mark 
the Latitude and Longitude you were in at your Jaſt Obſervation, or | 
leaving the Land as before, and then you may correct with a greater 

Degree of Certainty ; eſpecially in High Latitudes, by the follow- 

Ing Rules. 1 N l 


1 


Reckoning from the laſt certain Latitude and Longitude. 3 

When the Courſe given by the Meridional Diff. of Lat. and Diff. 
of Long. by Account, taken as Diff. of Lat. and Dep. is leſs then 
3 Points, or 33 Degrees. „ e 


RurE. To the Mer. Diff. of Lat. and Diff. of Long. by Account 
(taken as Diff. of Lat. and Dep. as ſhewn in the Mercator's Sail- 
ing) find a Courſe, with this Courſe and the Merid. Diff. of Lat. by 
Obſervation, find a correſponding Dep. which will be the correct 
Diff. of Long. 5 Tg og oe 


EXAMPLE L 


Having failed three Days ago from Lat. 409 57/N. and got no Ob- 
ſervation till this Day at Ncon, and find I am in Lat. 45* 23/ N. and 
by Dead Reckoning I am in 45 12/N. having differed my Long. 
173 Miles, required my true Difference of Longitude ? peri 


1 1 > = Parts. 5 N 5 M. Parts. | 
Lat. failed from 49 57 N. 3470 Lat. failed from 49 57 3470 
Lat. by Account 45 12N. 3047 Lat. by Obſer. 45 23 I. 


| Merid. Diff. of Lat. by Acc, 423 Mer. Diff. of Lat. by Obſ. 407 - 


To Merid. Diff. of Lat. by Ace. 423, and Diff. of Long. by Acc. 


153, the Courſe is 22* 15/. Then with the Courſe 229 15, and 


Meridional Diff. of Lat. between the Obſeryations 407, I find the 
Diff. of Long. is 167 Miles. AID: pM gags 


CASE. - 


— Cn i em 


3 KRG 
_ ” bs” _ 
7 
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CASE 1H 


When the Courſe given by the Meridional Diff. of Lat. and Diff. 
of Long. by Account (iaken as before) is greater than 3 Points, 
and leſs than 5 Points. | Tn 


1 RULE. To the Merid. Dif. of Lat. and Dif. of Long. by Ac- 
count, taken as Diff. of Lat, and Dep. find a Diſtance; with this 


Diſtance, and Merid. Diff. of Lat. by Obſervation, find a corre- 


ſponding Departure; Half the Sum of this Dep. and the Diff. f 
Long. by Account, is the correct Diff. of Longitude, 


EXAMPLE um. 


Three Days ago we were in Lat. 45 23/N. and have fince that 


Time failed between South and Weſt, have by Dead Reckoning al- 


tered our Lat. 94 Miles, and our Long. 147 Miles, but by an Ob- 


| ſervation this Day, we find we are in Lat. 43 34; required the cor= 


rect Diff. of Long. 


%% ¾ 6 parts. on M. Parts. i 
Lat. failed from 45 23 N. 3063 Lat. failed from 45 23 3063 


Lat. by Acc. 43 49 N. 2931 Lat, by Obſ. 43 34 2910 


| Mer. Diff. of Lat. by Acc. 132 Mer. Diff. by Obſer. 153 


With the Merid. Diff. of Lat. by Acc. 132, and Diff. of Long. 
by Acc. 147, I find the Diſtance 198, and Courſe 48% Then to 
Diſtance 198, and Merid. Diff. of Lat. by Obſervation 153, the 
Dep. is 125; now 125 added to 147 is 272, and half this Sum, viz. 


236, is the correct Diff. of Long, 


: C ASE II. 5 
When the Courſe given by the Mer. Diff. of Lat, and Diff. of 


Long. by Acc. (taken as before) is more than 5 Points or 56 De- 
Sees. | 13 = 1 


RuLe. To the Merid. Diff. of Lat. and Dif. of Long. by Ace. 


taken as Diff. of Lat. and Dep. find a Diſtance. 


To this Diſtance and Merid. Diff. of Lat. by Obſeryation find a 
dorteſponding Dep. this Dep. will be the correct Diff. of Long. 


1 EXAMPLE 
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EXAMPLE m. 


Two Days ago I was in Lat. 435 34/N. and have ſince then made 
by Acc. 50 Miles of Southing, and 256 Miles Diff. of Long. Weſt, 


but find by Obſervation that I am in 42* 3o/N. what is my true Diff. 


of Long. | | 


; „„ oP Evi M. Parts, 
Lat. failed from 43 24/N. 2910 Lat. ſailed from 43 34 2910 


Lat. by Acc. 42 44N. 2841 Lat. by Obſer. 42 30 2822 


— 


Mer. Diff. of Lat. by Ace. 69 Mer. Diff. of Lat. by Obſcr. 88 


i — ͤ .: ͤü—•— — — 


Then to Merid. Diff. of Lat. by Acc. 69, and Diff. of Long: 
by Acc. 256 (taken as Diff. of Lat. and Dep.) the Diſtance is 265, 
and C-urſe 75 Degrees. T” 


Long. 


— 


done by the Table of Diff. of Lat. and Dep. 


The Ship's Way is generally greater than the Diſtance given by 
the Log, and it is always ſafeſt to have the Reckoning a- head of the 


it be fore he is aware of it. | 


Mile over for every ten given by the Log, for the Heave of the Sea; 


than that given by the Log. 
unknown Currents ; for by various Cauſes yet undetermined, there 
as thoſe obſerved near the Shores, where the Motions may be toler- 


great Seas may perhaps be owing to the Tides following the Moon, 
and to the libratory Motion the Waters may have thereby, and the 
_ unſettled Setting and Drift of theſe Currents, may poſſibly de- 


is well known from Obſervations, that the Trade Winds occaſion 

2 conſiderable Current within their Limits, particularly within the 
Torrid Zone, where the Motion is perpetually towards the Weſt, at 
the Rate of 8 or 10 Miles a Day, but at the Extremities of the 
Trade Winds, or near the Latitudes of 30 N. or S, it is likely 


TTe—— —— ——  —————— — r—__—_ __—_— 
— OG "es — — 


And to Diliance 265, and Diff. of Lat. 88 (the Merid. Diff. of 
Lat. by Obſervation) the Dep, is 250, which is the correct Diff. of 


Here we have given at ſome Length the different Methods of cor- 
recting the Dead Reckoning by an Obſervation, which are readily 


Ship, that the Mariner may be looking out for Land, and not make 
When a great Sea ſets after the Ship, it is common to allow one 
but if the Sea be againſt or athwart her, her Diſtance mult he leſs 
The Error in the Ship's Reckoning is frequently attributed to 
are many counter Motions of the Water in the open Seas, as well 


ably well accounted for. Some of the obſerved Currents in the 


nd on the Change in the Moon's Declination. However, it 


that 


13 
| N 
* « 


1 
4 * 
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that the Currents are compounded of the faid Weſtern Motion, and 
of one towards the Equator ; theretore, all Ships ſailing within theſe 
Limits ſhould allow a Courſe each Day for this Current. 

 NoTE. When the Difference of Latitude by Account is leſs than 
the Difference of Latitude by ()bſervation, the Ship is a-head of the 


Reckoning, but if leſs, the Reckoning is a- head of the Ship, 


When the Mariner is dubious of his Account of Longitude, he ge- 


nerally runs into the Latitude of the intended Port, and then fails E. 
or W. if there be Sea Room, according as it is htuated, and keeps a 


ood look out for the Land. 
The Method I have choſen to introduce the young Mariner into 


the moſt capital Part of Navigation is, by ſhewing him firſt how ta 
work a few ſeparate Day*s Work independent of each other, and then 


proceed to a continual Journal from London to Madeira, and back 


again to England, in which will be inſerted moſt of the Occurences 


that commonly happen at Sea, or in Harbour. 

I have ſeen many young Navigators who have been taught the Prin- 
ciples of Navigation on Shore, very deficient in keeping a Journal 
at Sea; and, therefore, muſt requeſt the Teacher not to omit putting 
the Pupils over the following Journal, which will render them ready 


at Working a Day's Work at Sea, and confirm in dbeir * 


thoſe Rules they haye been over. 


EXAMPLE 


"RULES FOR KEEPING G A JOURNAL. 
E X A M p E 
* eſterday at Noon we were in the Latitude of 4828 N. Longitude 22 18 W. 


and have failed till this Day Noon, as by tne Log-Board, the Tide having 


all the Time ſet 8. by E. 2: Mites per Hour: Required the Ship“ s Place 
and the direct Courſe and Diftance mad good? ? 
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” * a; 2 = 
et 3 — F. p 4 ; 
a * * yo op = o ae . — 0 * 2 _ * 


4 £428 — F | Taavzrer — HET 8 2 
H | F; Courſes, Winds. Lee-way., Cuuries. Diſt.] N. | Se. | E. W. 
6 z N. N. E., w. F. N. E. 35 = 
| 2 " 2 | 3 . N. . 33 i . | 
DS © + | 5 E. by S.] 36 1 
4 64 | S. S. E. 51 1 
tdde Y S. by E. 50 | 
6 6] 1jE. N. E. N. W. 5 
716 6 | 110. 7]Dep 
19 5| 6 1 | ——— P 
0 51 44 1 | | I Diff. Lat. 70. 9 | 
„% | Dep. Lat. 46 23/N M. Par. =z1 56 
5 gh! 5| 3]E.byS.| N. 3 Dig. Lat.— 1 118. , | 
„ 1 1 —_ _ | 
|2 - 2 4-4 Pref. 3 47 N. M. Par. zog 
ö : 0 y | * Jum 3 45 Mer. D. Lat. 102 
1144. Mid. Lat.—45 52 
| 'S 4 „ 
95 1 3 [Co. M. Lat. 44.08 5 
7 . — 
18 71 3 ( Dep. Long —22.18 W. 
ta 7 5 Diff. of Long. 2.39 E. or 29 1 
10 71 1 e | 
15 7 ol preſ. Long.— 19.30 W. 3 
112 71 3 | [ Direct Courie—8. 579 22 E | | 
| | R ** IiDiftance — EL Miles. 


The G and Winds on the Log-Board bei ing examined, it appears that the 
Ship goes large, and has no Lee- -way ; therefore the ſeveral Courſes from 
the Log-Board are entered in the Traverſe Table without Alteration. 

Next the Fathoms and Knots belonging to each Courſe are ſummed up, and 
the Reſults are put in the Column of Diſtances in the Traverſe Table; and 
to theſe Courſes and Diſtances, the whole Difference of Latitude and De- 

puarture arc found. 

Then having the Latitude left, and the Latitude come to; find the Comple- 
ment of Middle Latitude, and with that, and the Departure, find the 

_ Courſe, &c. by Middle Latitude Sailing. 

Or with the Meridional Difference of Latitude find the Courſe and Differ- 
ence of Longitude, by Mercator's Sailing, 

1 NoTe. When the odd Fathoms are above five, we allow one Knot, but if 

1 under hve, nothing 1 15 allowed. 

5 EXAM: 


RULES FOR KEEPING A JOURNAL 


RS XAMPLE . 


* 


Being Yeſterday Noon in Latitude 255 300 S. and Longitude 10? r;/ E. we 


have failed till this Pay Noon, as per Log-board, in a Current ſetting 


South 2 1 Miles an Hour, th 


Ship's Place ? 


e Variation 1 % Point Weſt: Required the 


199 


_ LoG-Boarkvp. 


. —_— 


| RAVERSE TABLE. 


| Pref. Long.—1 117 E. 


Courſe is S. 18 30 E. 
Diſtance 174 Miles. 


K F| Courſes. Winds. L. Way Courſes. Dit. N. | 8. E. W. 

| | 6| of s. W. W. N. W.] 1 -w. w. 0 | 28.7] | 8.7 

21 bl 2 | : | 8. by E. 2E. 32 ö 30. 6 9. 3 | | 

3 6| 4 S8. z E. 30 29-9] 2.9} —_ [ 

460 1 SE. by E. ZE. 39 18. 434.4 g 

3 53 p ˙ l |: $7-497-4 - 1 

| 6] 6] oss. by W. W. by S.| 1 Diff. Lat. AI ee 

17156 N | | | 165. 0164. Oo 8. . 

„„ Rn C;; ̃ A ˙ Y. 

„„ T 

- 5 8 . IT || Dep. Lat.—25 30 8. Mer. an en 

Ee Preſ. Lat. —28 15S. Mer. Parts 1768 

3] 4 6 „ „ 

44 5 Sum Lat. — 53 45 M. Diff. Lat. 185 

| 5 5 I OST | Owe | — 

6 5 2.8. E. by S. S. W bys. 1 Mid. Lat. 26 52 

171 55 44 5 | | 4 ht | 

$| 5] 4 1 * Co. M. Lat. 63 os 

9 6| of 1 — I 

of 6] of | 1 Long. left.— 10 15/E, ö 
. 5 4 1 1 Dif. Long.— 1 02 E. or 1* a1' + E. 

ads | _ ; | 


— 


1 


— 


The Courſes and Winds on the Log-board being examined, it appears that 


— — 


the Ship is cloſed hauled on each Tack, and one Point Leeway being al- 
lowed, reduces the Courſes, and taking a Courſe for the Current S. chaſe 


ſeveral Courſes bein 
in the Traverſe Tab 


Departure is to be found as above. 


And hence the preſent Latitude and bongitude may be found, eitker by Mid- 
cator's Sailing; for as the Ship 
Imok inſenſible. 


dle Latitude or Mer 
Difference will be a 


E X A 


corrected by the Variation 1 4 Point Weſt, give the ſe 
able, to which the whole Difference of Latitude and 


is near the Equator, the 


M 


lt. 


—_— 


— 
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SA WS LEE MC 
| Yeſterday at Noon we were in Latitude 33 4o/ N. Longitude 16a 20! Weſt, 


the Sun was obſerved to ſet 5o/ 18/ from the North Point of the Compaſs ; 
we have ſailed this Day Noon, as per Log-Board, in a Current ſetting W. 


S8. W. 12 Mile per Hour: 


Required the Ship's Place, and her Courſe and 


Diſtance to the Weſt End of the Iſland of Madeira ? 


5 LoG-BOARD. 


[|  Traverse TABLE. 3 58 
H |K | F| Courtes. Winds L. Way Courles. |Dilt.| N. S. | E. W. 
i628. by W.] W. o |S. oO E. 4 40% 0.7 | 
441 71 © OR N — Fs 20, 29, 
$7 2 . 3 825 Diff. Lat. — — uh E 
EZ a. 1 7. 20.7 82, 
7! 72S. Wbys. W by Ng x | 2 0,7 | 
8; 7 7 | | | 1 —— | 
91 71 4 = 2 ö 5 Dep.] 81, 3 
boa / 6 | | |} Before the Courſes can be corrected to 
111 7114 if put into the Traverſe Table, the Varia- 
12 8] 10 x | tion of the Compaſs muſt be found from 
168 © | || the Sun's true Amplitude. 
1 8 5 The Declination is 22? 307 N. ** 5 
| 4 7 5'S.WbyW'N nd id — 40 : Rad. :: Sin. 225 30/:91n. 
$$ 71 3 | So that the true Amplitude = 629 38/W. 
| ; , - ll Mag. Amplitude = 50 18 W. 
| | — — 
8 600 4+ | Variation = 12 26 Wi) - 
4 9 612 3 The Courſes on the Log-Board being 
10 6| 1] I I corrected by this Variation and the Lee- 
11 6 3 5 | | |] way, will give the Courſes fitted for the 
bz Gl 11 Le ae ge # (| Traverſe Table. | 


Dep. Lat. — 337 4&/N. 


Diff. Lat. — 2 518. 


Pref. Lat. — 30 49 N. 
sum Lat. 64 29 


Mid. Lat. — 32 14 
Co. Mid. Lat. 57 45 N. 


Dep. Long. — 16922 W. 
Diff. Long, — 1 36 W. 


Preſ. Long. — 17 56 W. 


Diff. Lat. — 1 41 „ 


Som Lat. — 63 15 
Mid. Lat. — 31 37 


Co. Mid. Lat — 58 23 


Madeira's Long. 17 26 W. 
Preſ. Long, — 17 56 W. 


— — U IKT 


Diff. Long, — 0 3 Ww. 


although there were about 46 Miles of Southing in that Time, and fo the Latitude at Sun- ſet was 
about 322 54” yet the Amplitude being only about 157 leſs, the Alteration in Variation would 
ſcarcelj affect the Difference of Latitude and Departure found from the Courſes fo corrected. 


EXAMPLE |} 


q m m n. 
2 3 ; 


Madeira's Lat. — 328 3o'N. Mer. Parts 2064 


The Courſe N. 14 30 E. Diſt. 104 Miles. 


In the Work for the Amplitude, the Latitude at Sun- ſet was taten the ſame as at Noen; for 


e 
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KT AW PL EI. 


Yeſterday at Noon we were in Latitude 199 30'S. and Longitude 0? 10 E. This Forenoon | 

- we obſerved the Sun's Altitude to be x09 40* when he was 800 zo! from the North Point of the 
Compaſs z we have failed till this Day Noon, as per Log-Board ia a Curreat ſetting by the 
Compaſs W. N. W. I a Mile an Hour, Required the Ship's Place and her direct Courſe and 
Diſtance to the Iſland of St. Helena, 1 5 5 | 


Lat. in, 199 30S, Sun's Alt. 109 40 Fun s Dec. 159 27N 


a Loc-Board: 5 Tavzxsz Tr 5 3 $ 
H Courſes, } Winds. en Courſes. via. „ | E | W. 
11 N. by E. E. by N.] 1 N. 13 W. | 35 | 37.0 HD | 8 
2 5 N. 25 W. 39 35.3 1 
4 4 | N. 81 W. 12 | 1. 9 | 7 N | IT. 9 
1 6 IJ DR: ' Ir26. © Diff. Lat. Dep. 92. 5 
4 7 North. IB. N. B. 2 | | | | 
7 8 8 
9 
10 


K F 
9 7 
61 2 
6! 4 
6| 3 
661 
6] © 
5] 5 
$| 4 
121 5 x 90 09 90 co 90 00 
| 
11 5] 6 Com. Lat. 2030 Com. Alt. 79 20 P. Diſt. 107 27 N. 
4 ZE +, Sg. I „ | 
JN | | 5} 4/N-N. W. N. EK. — Yec. leſs Rad. Lat. 19 30 0.02565 
I 3 61 8 | | Sum 257 17 | | 
4 4710 | Sec. leſs Rad. Alt. 10 40 0.00757 
I s| 7| 3 4 Sum 128 38 Sine of Half Sum 128 38 9.89274 
= [$7 ö | Po. Diſt. 107 27 Sine of Remainde 21 11 9.55793 
| = | 3] 7|o| — as $2-- _  2)19.4833g 
J g) 7] al er 945309 ©. 
4 3 : Co-Sine of true Azimuth 56? 30 9.74194 
| [ 12] 6] % | | 1 3 1 . 
bod. Lat. 2906N, Mer. Parts. True Azimuth from — 113 oo the South 
Lat. leit 19 208. 1193 | ES 180 vo 
I Lat. in 17 24 8. 1060 True Azimuth from 67 oO E. the North 
| | | | | Mag. Azimuth N. 80 30 E. 5 
| Sum Lat. 2)36 54 Mer. Diff. Lat. 133 | | | 
TENT IP ns a Variation 13 vo „ 
5 7 90 0 ä Lat. in | 170 24'S. Long. in 2 1 23W, M. P. 1060 
4 = | | St. Hel. Lat. 16 og S. St. Hel. Lon. 5 54W. M. P. 977 
2 Com. Mid. Lat. 71 33 5 — .  . 
; a | | Diff. Lat. 120 Diff. Long 4 26 M. D. Lat. 833 
| | - Longitudeleft oo 10 E. „ 60 
KB | | ia Miles 80 In Miles 366 
Preſent Longitude 1 23W, 1 = . 
| With the Meridional Difference of Latitude and Dif- 
ference of Longitude, the direct Courſe to St. Helena is 
found N. 729 40 W. and with that Courſe and the pro- 
per Difference of Latitude the Diſtance is found 269 
Miles. | 
| In this Example the Azimuth is worked with Yeſterday's Lati :0atl ; 
| 8 | Exam i y's Latitude and Declination, but had it been 
es. worked with this Day's, the Variation would have been 129 26 W. ; 
tor | | 
Was LEM 
zuld C Cc 


Ia the Naxcy, of London, A. B. Commande 


A 

JOURNAL of « VOYAGE 
FROM 

LONDON w MADEIRA, 


r, kept by 
T. WEIR, Mate, Bo 


Departure taken from the Lizard in Lat. 49* 37 N. Long. 5* 14/W. 


Bound for Funchal, in Madeira, in Lat. 32 38 N. Long. 17 CW. 


Bearing from the Lizard Point S. 27% 1 W. Diſtance 1156 Miles. 


In the following Journal are exemplified the Manner of aHowing for 
the Variation, Leeway, Lving-to, Calms, Currents, Heave of the Sea, 


Kc. and to correct the Dead Reckoning by an Obſervation in all Cafes, 
| with moſt of the Occurrences that commonly happen at Sea. 
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[Weaneſday 


At 5 A.M. the Pilot came on Board; then weighed and Failed 
from Tower Wharf. At 11 came to with the Beſt Bower 
at Blackwall. Wind S. S. W. 


| Thurſday 
f 24h 


— 


—C — 


Freſh Gales and cloudy Weather, with Rin. 


[At 5 A.M. weighed and failed ; at ꝙ came to an Anchor at 


8 


Graveſend, and cleared Ship. Wind fromS.S.W.toN.N.W, 


Friday 25th 


At 4 P.M. weighed and failed, moderate Weather; atg came 


to with the Beſt Bower at the Nore in 9 i Fathoms, freſh 
Gales; at 4 A. M. weighed and failed ; at 11 came to An- 


chor in the Downs in 7 Fathoms, Deal Caſtle bearing We 


2 S. diftant 3 Miles. Wind W. by S. 


26th. 


_— 


Saturday | 


At 1 P. M. Tent the Pilot on Snore. I hefe 24 Hours, the 
firſt and middle Parts moderate and fair, the latter Part 
ſtrong Gales and cloudy. 


Sunday 


Strong Gales and cloudy. At 2 P. M. veered out the Long 


"I 


May iſt. 


| 


Service of the Beſt Bower, got 'Top-gallant Yards down. 
27th. | Atg P. M. ſtruck Yards and Top-maits. Theſe 24 Hours 
= had very hard Gales of Wind. Wind W. by S. 1 
: [Theſe 24 Hours for the moſt Part freſh Gales. At 4 A. M. 
Monday hove up the Beſt Bower, and let go the ſmail Bower. At 
28th | g hove up the ſmall Bower, and let go the Beit Bower again, 
| 5 People employed in making Points and Gaſkets, 
| {Ar 6 P. M. Strong Gales with heavy Rain? At 8 veered out 
Tueſday the Long Service, andlet go the Sheet Anchor under Foot. 
29th At 9 A. M. hove up the Sheet Anchor. Wind variable 
1 from S. by W. to W. 
Wedneſday Theie 24 Hours, for the firſt and middle Part moderate and 
zoth. | fair, the latter Part ſtrong Gales. Wind W. by 8. 
: {Theſe 24 Hours freſh Gales and fair. At 3P. M. got Top- 
Thurſday | gallant Maſt down; at 10 A. M. got Yards and Top- maſt 
up. Wind E. S. ! e | | 


ttt. ——_— * " —_— aa 


| NoTe. All Cables ought to be 120 Fathoms in Length, and are in Pro rtion ta 


each other as the Cubes of their Diameters. The Number of Threads © 


Which a 


Cable is compoſed being always proportioned to the Length and Thickneſs, and the 


Weight and Value of it is determined by this Number. The Number of Threads 


and Weight of Cables of different Circumferences may be ſeen in the following 


Table: 


Circumſerence 
in Inches. 


O 2 


N C82 87 z 8 1855, C4273 
100 485 2 | 1940 | Ts 1— 2 1124408 | 4976 | 
1105 84 598840 2394 ( 820 178 f 140408 5516 
1255 6 x 2796 FE 1863 8 1574). | ©295 | 
135 | 821|S| 3284 | 8 1905 1754.5 70¹⸗⁵ 

Mþ 14s Sg;z\> * 3808 - 208 1943s 7772 
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1 5 7 5 Lee- e 85 won 
H. . 1. Courſes. | Winds, way REMAREKS on Board, Friday, May wal 


_— 


Op t 


S. by W.ZW.| N. 1 W. At 2 P. M. hove ſhort. | 
| by At 4 weighed and failed in Co. with a 40 


| | | | Merchantmen. 


HHOGGoaoaPehidghsoY co 


S. W. by W. IW At 2 A. M. Fairlee bore N. diſt. 6 M. 
| | I  [J At 6 Beachy bore N. by W. 6 Miles 
W. N. W. ZW.] N. W. At 8 Beachy bore N. E. by E. 9 Miles. 
W. S. W. N. by E. Freſh Gales and clear, ſeveral Ships ſtand- 
| | ing up Channel; cloſe reefed hoth Top- 


— 


_ 


ſails. | 


„ 


_—_ 


| 13 3 | J Still in Company with the Fleet. 


. 


Gun Man of War, and 20 Sail of} 


E224 | Es: At 12 Bembridge Pt. bore W. N. W. 25 Nô. 


N. by W. At 6 S. Foreland bore N. N. W. diſt. 4 M.] 


w * 


þ 


_ Courſes Winds. way. | REMAR xs on Board, Saturday, May 3d. 


ds. ths. 4 y RT _ 9 ici 


W.S. W. N, by E. 
W. 418 CR arg Ol bog 
| Freſh Gales and clear. 


ED | | | being bound to Spithead. Dunnoſe 
1 | 1 | | bearing W. N. W. diſtant 21 Miles. 
| At 5 let out one Reef of each Top- ſail. 


: — — 
oo D O = 


ö | =: ;  W.9 Miles 


0 S. by W. J W.] N. N. E. 5 Sail in Sight. 


| 4 1-4 


[oO OOo 


At 10 A. M. it bore N. E. 12 Miles, 14 


At 4 P.M. parted with the Fleet, they 


Y 1 At 7 A. M. Portland Light bore W.N.| 


— 


| Being upon the Coaſt this laft Day, the Log is hove, and the Bearings and Diſtances 


of Lands, Rocks, Sands, &c. as you approach them muſt always be ſet down, and are 
of the greateſt Conſ:quence, efpecially in bad Weather, or when you ate in Danger 


of being drove out of your true Courſe, in the Night, or in a Fog; fo that you may 


at any Time determine, by your Reckoning, or the Chart, the Ship's Place, and 
| fail Courſes and Diſtances as Circumſtances require, in order to paſs Places of Dan- 

er, and to have it always in your Power to take your Departure from ſume known 
Pine, in Caſe you ſhould be drove out to Sea in the Night or in foggy Weather, 
| when no Land can be ſcen. For it ſometimes happens, that in working to Wind- 

ward in the Engliſh Channel, E. of Dunnoſe, Ships, by making too long a Board, 
have got upon a Sand called the Ower, which lies f. om Dunnoſe E. N. 25 Miles. 


It is therefore abſolutely neceſſary to have good Draughts of the Coaſts you fail upon, 


unleſs you are well acquainted with them indeed. 


AUG 6 7 e e le e RD 


WS 


= 
REARED 
2 5 * * 


L I ny. 
oy . ; xd 
A <# - 8 


FROM LONDON TOMADEIRA, 


203. 
'B 3 cer. 8 1 
H. K. F. Courſes. Winds. way. Se enen on Board, Sunday, May 11th, 1783. | 
83 | Theſe 24 Hours moderate Gales, and fair Wea- 1 
4 | ther. 
E | | | | 3 | 
| $-|-& S. W. by W.] N. E. At 6 P. M. the Lizard bore N. by! E. Diftance] 

10 48 £ I 6 Leagues, from which 1 take my Depar. it 

1 being in tae Lat. of 490 57 N. and Long.“ 
VNV 5 50 14 Weſt of London. I 

C1 $43 $7} - -S Os Unbent the Cables and ſtowed the Anchor. 
„„ Several Sail in Sight, ſtanding to Weſtward, | 
Wi 27.27 | l 
i2 |: 6 | | _iVariation 1 7 Point Weſterly, _ 

— Lat. = | | | Bearing anc} 
ourſe. Diſt. S. WI D. R. Lat. by Ob. | Mer. Diſt. Diff. Lon. Long. in. 1 
52 39] 107 90 45 48. 21 a: 9 } 1* 14 | o& 25 W. [Umant +. 5 
* WELD DO | 3 3 E. 54M} 


The Lizard bearing N. N. by E. Diſt. 6 Leagues ** the Ship is the ſame as if the Ship had 


which is to be ſet down as the firſt Courte and Diſtance in the following Traverfe Table. 
The fi Courſe ſteered by Compaſs is S. W. by W. which, allowing for the Variation, 
makes S. W. by 8. half W. and the Sum of all the Diſtances ſailed ON That Courſe till two 


o'Clock, when it alters, is 18. Miles and an half, which being doubled, becauſe 
| heaved every two Hours, gives 37 Miles; 
Traverſe Table is S. W. by S. halt W. 37 Miles. 
is S. W. and the Variation allowed makes it S. S. W. half W 
ſummed up and doubled, gives 56 Miles ; therefore the third Courſe and“ 
down in the Traverſe Table is S. S. W. half W. 56 Miles. 


Having found the whole 


failed from the Lizard 6 Leagues or 18 Miles upon the oppoſite, or S. by W. Point of the. 
Compals, and allowing for the Variation, as before taught, makes it S. half E. Dif. 18 M. 


the Log. = 
ſo the focond Courſe and Pin. 40 be ſet dow in the 
In like Manner the ſecond Courſe ſteered 
. and the Diſt. on that Courſe 

int ance to be ſet 


Dif- 


ference of Latitude and Departure made upon the ſeveral Courſes, I then mark down upon my 
Slate or Paper what every Thing that is to be found comes to, and afterw ards ſet them down 
in their proper Columns 2s above. 


| pe pg gens orgy Now to Diff. of Lat. 95.9 S. and Dep. 48, 1 
— = T7 F f W. the Courie is S. 269 30 W. Diſt. 107 Aus 
e Fits EAA then Lat. ſailed from, or Lizard's Lat. 490 5? N. 
PF. L E. ub N 8 j 8 Diff. of Lat. 1 36 8 
s. W. bos TW | 4 * 8 ep 26 po Ap Ship's Lat. | 43 9 N. 
S. S. W. Z W.] 56 * 2 
2 1 | Middle Lat. 49 09 
„ | [Com. of Middle Lat. 40 51 
95» 9; 49-9 Then with this Com. of Mid. Lat. 409 517, 
| 1 or 419 found as a Courſe among the Degrees, 
* and the Dep. 48. 1 in its Column, in the Diſt. 
Col. ttands 74, which is the Diff. of Long. 


| Or, with the Courſe 26 3 30 "Ind Meridional Diff. of Lat. 147» the Diff. of Long: is found . 
to be nearly 74 by Mercator s Sailing. 


Longitude ſailed from, or Lizard's Lengitude 
I1itterence of Longitude 74 Miles 
. in, or Ship s Longitude 


Latitude in 
Uchant's Lat. 


| Difference of Lat. 


With the Mer. Diff Lat. and Diff. Long. Uſhant i is found to bear N. _ 26'E. 


that Bearing 


$4 Miles 


—ů— 


5 14 W. 
1 14 W. 
6 28 W. 


To find the Bearings and Diſtance of Uſhant. 


439 21 N. Longitude in 
48 30 N. 


9 Diff. 3 1 


U ſhant Long. 5 


62 28 W. Mer. parts 


This being the firſt Day ſince 
leaving the Land, the De- 
parture is the Mer. Diſt. 


3323 
s W. Mer. Parts 2337 
23 Mer. Diff. of Lat. 14 


and with 
87 n as @ tes and Tue proper Difference of Latitude the Diſtance is foug 


K nc et hee n 
2 - _ 


a Str —̃ — —y— 
4 ²˙ A „ — 


5 353 „ 
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. rex = 


. Courſes, Winds. wav. ("TEE on Board Monday, May $2 178 3. | 
"V4 "'C7- S. W. by W. "Ws Theſe 24 Hours moderate Gales and Cloudy 
T4607 21 «ct 1 2 | Weather. | 
6&1. © | 4 We | At4 P. M. Spoke the Charming Nancy, from 
UT SE : | | | Carolina, bound to London, 
2&1 $Þ}. 4 | 
$1] 3} $] | "'Y 
OD. 7 „„ | | | | 
6] 4] 6 J At 6 A. M. got the Bower Anchors on the Gun- 
835 S8. W. by S. W. N. W.] nell, and unbent the Cables and ſtowed them. 
10 4 5 | | 
12 4 | Variation 12 Point Weſterly. 3 
| | ole " Tat. dy Lat. b by Mer. | Diff. 3 
Courſe. Dit. Lats. Deb. D. R. — Diſtance {Longitude Lang. in. HW and Diſt. } 
3 | . Er ezal S. Ct = 
8. Joo. 108 85 W. 46.48 | 112 AW. Jie 19*N.172 47 W. [Ditance 151M. 


The Variation being allowed on each Only and the Diftances ſummed up, as before taught, 
the Traverſe Table will ſtand thus: | 


With the Difference of Latitude and Departive | 8 N 
the Courſe is found S. * o W. and the Diſtance} N Courſes: bin. N. S. | E. W. 
108 Miles. | a 5 | we ee oa oe 
Diff. of Latitude 1 33'S. Mer. Parts. [Jr Gr _—_ * 
owt f 1 S. W. by S. K W. 43 33.2 27.3 
: Latitude left > 5 21 N. | 3323 4 5 = 1 - 39 py 4 2 my | 
Lat. in 46 48 N. e, ad abak 6D $007 =. IT Boo 
„ n 85 [Dif 93. 4 Dep. 53. 5 
Sum Lat. 95 909 tis, 138 Lat. 
Middle Lat. 8 | os, Pitt. of Long. is found by Mercator's, or 
OS He 2 Middle Latitude Sailing to be 1 19'W. 
—_— Yeſterday's — | 6 28W. 
* 10 . * | 6 | | 
Com . Sethe. we Longitude i: in | 7 47 W. 
This Day? $ be deing added to the Mer. Diſtance Yeſterday, ww; 10 41 the Mer. 
Diſtance to * | 
To find the Bearings and Diftance of Cape Ortegal. | 
Latitude in 460 48˙N. Longitude in 1 70 W. Mer, Parts 3185 
Cape's Latitude 43 47 N. Cape's Longitule 7 34 W. Mer. Parts 2928 
Dif. Latitude 3 1 Diff. Longitude 13 Mer. Diff. of Lat. 237 
In Miles 181 


With the Meridional Difference of Latitude and Difference of CNS the direct Courſe to 


: Cape Ortegal is S. 30 E. and with that Courſe and the proper Ditterence of . the Diſtance 
= 181 Miles. 


Nor z. As the Table of Difference of Latitude and Departare are only calculated to fingle 
Degrees, the neareſt Degree to the Com. of Middle Latitude is to be taken in working by Inſpec- 
tion to find the Difference of Longitude by, which is near enough for all common Purpoſes at 
Sea; thus, the Comp. of Mid. Latitude is 422 26', for which 1 take 420 to find the Difference 
of Longitude, The ſame may be obſerved in fndiog the Courſe made good, the neareſt Degree 
or 2 Degree to the Courſe is always ſet down, and will be found ſufficiently exact. 


The Variation in the Channel is now nen 24 and az Mis is only a ſuppoſed Journal, ieh : 


immaterial what Variadon is ſet down. 


1 
1 
— | 
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| 


— 


| \Lee- 5 | | 
H. K. | F. | Courſes. | Winds. 1 on Board, Tueſday, May 13th, 1783. 
| 2 | 4 = % © W.N.W. © jTheſe 24 Hours moderate Gales and clear Wea- 
1 1 ther. | | | 
$1214: I [at 6P. M. faw a Ship to the Weſtward, = 
8 | 4 | 4 |S. W. bySjW. by N.“ 2 3 7 
wh 4] 5] I | © [Obſerved the Sun's Merid. Alt. at Noon 61 40 
| K. 4 CEE _ Zenith Diſtance — 28 28S. | 
VTEC Declination— — 17 03 N. 
TE | : Latitude 45 23 N. 
10 4| 3 2 ic | 1 
12 4 { DS I {Variation 1 2 Point Weſterly, 9 
rr 4. = 
| Courſe. | vie Lat. = D. R. | Obſ. | Diſt. | Long. Long. 10. Bearings and Diſtance. | 
_ | | | | | | | Cape Ortegal S. by E. 
| — 97 96 | 14 | 4%. * 45. 231 1 53] 00 21 8.01 {Diſtant - 98 Miles. | 


By allowing for Variation and Leeway the Work will be as follows. 


With the Diff. of Lat. and Dep. the Courie is 


Comp. Mid. Lat. 44 o 


| Travense TAL 
found S. 89 30 W. and the Diftance 97 Miles. ——— ] — 

Latitude left 46 48N. | 3185 ER ws; td Gr a 
| C 3947 s. S. W. ZW. 2 EE Roe 
| — Mer. Diff. Lat. 138 8. 1 | . 

Sum Lat. 92 oo — „55 : Mal 
i 5 Diff. Lat. 96. 3 3. 9 
Middle Lat. 46 oo DIE. Lat. 76. J 2. 
go OO 1 | 


; = Dep 
Longitude left 7 45 W. 
Diff, Long. 21 W. 


Longitude in by Account 8 08 


Here the Latitude by Obſervation differing from the Latitude by Account, I correct for the true 


Longitude ;z and as this is the firſt Obſervation got ſince leaving the Land, I correct by Caſe I. 


as follows: 
Lizard's Lat. 
Lat. by D. R. 


49% 57 N. Mer. Parts 3470] With the Mer. Diff. of Lat. and Diff. Long. by 
Mer. Parts 3047 Account, the Ship's direct Courſe from the Liz- 


„. 


Mer. Diff. Lat by Account 


__ Lizard's Longitude 
Long. in by Account 


Diff. of Long. by Account 


| An Miles | 


Lizard's Lat, 
Obi, Lat. 


Lat. in 


Cape's Lat. 43 47N. Cape's Longitude 7 34W. Mer. Parts 


Diff. Lat. 


Wich the Mer. Diff. of Lat. 


by E. 


ard is found to be S. 22 22 W. or S. S. W. 
— ꝙ— Wi th that Courſe, and the Mer. Diff. of 


81 W. UuLsat. by Obſervation, the Diff. of Long. fince 
. {leaving the Lizard is found 167 Miles equal 
— — to | | 3$* a7 W,. 
5 34 Lizard's Longitude 5 14 W. 
3 | 
| Longitude in 8 or 
174 | 


With the Courſe 22“ 225 or 2 Points, the pro- 


49? 57/N. Mer. Parts 3470 [per Diff. of Lat. 274 Miles, the true Mei. Dif. 


45 23 N. 


Mer. Parts 3063 ſis found 113 Miles. 
Mer, Diff. Lat. by Obſervation 


497] 


— — — 


To find the direct Courſe and Diſtance to Cape Ortegal. One: 
45% 2J'N. Long. in 8? cox W, Mer. Parts 3063 


1 36 


Diff. Longitude + 27 


2928 


re, e 
and Vitt. cf Long. the direct Courſe to Cape Ortegal is * 8. 


and with that Courts and the proper Dit, of Lat, 96, de Diſtance is found to be 38 Miles. 
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RENWAREs on Be Wedneſday, As 


Theſe 24 Hours moderate Gales and r Wea- 
; ther. ; | 


at 8 P. M. ſet up the Mizen Top-Maft Shroud 
3 


and 3 | 


Vacketion - 1 Point Weſterly, per Amplitude. 


WE EG Lee- | 
| K. LH Winds. way. 
1 e Weſt | 1 
ST P33 , 
1 Es | 
103 8 
+ 5 * 29 : 
443 S. by W. W. by S.| 1 
3 i © Re | N 
1 1 
| IO 1 3 | 
n 
| * pit. Lat. by] Lat. by 
Courſe. Diſt.] Lat. 


of 
Dep.] D. R. [ Obſ. 8 Diſt. be Long. REP in. Lats: and Diſtance 


Diff. 


F. oe BY 76 ball wal 


C. Ortegal S. 19% 00* 
22 Miles 


2? 41 the NMeridional Diſtance of * 


44 O8 N. 


the Diſtance i is found 22 Miles. 


If, when doubled, the Tenths are more 


| 1. 41 | 17 E. B 44 w. Dian 


With the Difference of Latitude and Departure the 
Courſe is found S. 9 E. and the Diſtance 76 Miles. 


| Travers: TABLE | | 
Courſes, Hm N. | S. E. W. 


5 Os. Lat. 1* 15'S. Mer. Parts. 5 PEE 
5 ſt d | Lo N, | Ee | 
Yeſterday's Lat ——— "= S. ZE. 46 45-3] „ % 
Latitudz in LE ß 
— a 1⁰6 Diff Lat. e Dep. 
| Middle Latitude 4 45- Yeſterday's Longitude 89 or'W 
ES | yo Oo Dif. Longitude 0: 17 KE. 
Comp. Mid. Lat. 45 15 Longitude in 3 44 W. 


This Day's Departure being ſubtracted from the Meridional Diſtance of Yeſterday, yu. 


— 


To find the Wes and Diſtance of Cape Ortegal. 


2957 


Latitude in | Longitude in 7 44'W. Mer. Parts 
Cape's Lat. 43 47N. Cape's Longitude 7 34W. Mer. Parts 29238 
vid. 1%. 21 Diff. Longitude | 20 Mer. Diff. Lat . 


With the Mer. Difference of Latitude and Difference of Longitude Gs Ortegal is found to 
bear S. 19 OE. and with that Bearing taken as a Couiſe, and the proper Difference of Latitude, 


Norz. When the Tenths on any Side are more than 8, or half a Mile, you muſt call that 
Side one more than you found it to be; but when they are Jeſs than 5, then you need take no 
Notice of them ; as in the above rhe Difference of Latitude and Departure are 74-9 and 11.8, 
which I call 75 and 12, becauſe the Tenths are above 5. 


Put ORG you take the Difference of Latitude and Departure to find the Courſe by, then take 
them in Mites and Tenths, the-ſame may be obſerved in caſting up the Knots and Fathoms. | 


than 5, ſet one Mile more in the Trave:ſe Table; 


but ir leis, omit them, as there are no Tenths in the Diſtance Column, - 


=” 
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OE. a | | Lee- REMARKs on Board, Thurſday May 75 
H. K. F. | Courſes. | Winds. [way. 1783. 
| * 5 3 weſt S. S. W. 3 [Theſe 24 Hours hard Gales and ſqually 
„ 5 | 8 | with ſmall Rain—Handed the Fore 
| 1 3 5 | GEE | and Main Courſes. a | 
| Is [Lay too, up N. W. by N. off N. by E. | 5 [At 8 P. M. ſaw a Ship to Windward| 
10 [Drift 14 Mile per Hour. KW. with Jury Maſts up. 1 
| 12 3 5 | IS 
2 Up N. W. off North W. by 8. J bet the Courſes cloſe reefed more mo- 
| 4 [Drift 1 4 Mile per Hour | derate. 5 | 
' } SP | 3 | | 
3151 . i W. by W. IW. Þ [Set the Top-fails cloſe reefed. 
o 3 „ | | 
12 : | 8 9 8 : Variation 1 4 Point Weſterly, 
| Ditf.] [Lat. by|Lat. by] Mer. Diff. of | 5 z 
Courſe. Diſt. ] Lat. Dep.| D. R. | Obſ. | Diſt. | Long. [Long. in [Bearings and Diftance 
| 3 * | | | ; C. Finiſterre S. 37 Ww. 
. bei · 10 25 | 425 144% 04 2.6 | 36 | 8 20 W. Oiſtance 75 Mies. 


Taking the Middle Points (viz. N. by W. and N. N. W.) between the Point to which the 

Ship comes up to, and the Point ſhe fell off too for the ſecond and third Courſes, as taught in the 

Rules for lying too, ſee Page 173, and then allowing as before for Variation and Leeway, the 
Traverſe Table will ſtand as follows: | | 


With the Diff. of Lat. and Dep. the Courſeis |  Traverss Tarr. 
found S. 819 21'W. and the Diſtance 25 Miles. ns 2 1 * 
Diff. of Lat. oo og” S. Mer. Parts. C. Dia. M. S. Ft: E | 
| Yeſterday's Lat. 44 08 N. 2957 men 6 | Wa, 
OR „„ | | | W. N. WW. 217.1 
Lat. in 44 N. 2951 N. N. E. ; |. 9 | 4 7 
5 8 5 | . Sd. a1 
4 Sum Lat. 38 12 Mer. Diff. Lat. 6 S. S. W. JW. 30 5 
1 Middle Latitule 44 06 $ 22. Way. 
) Comp. Mid. Lat. 45 54 8 — Lee. 


4 | The Departure to Day being added to the Mer. Diſt. Yeſterday, gives 20 67 the Mer. Diſt, 
I 19 Pay. | 9 8 
With the Courſe and Mer. Diff. of Lat. the Diff. of Long. is found by Mercator to be 39 Miles. 
; Or, with the Mid. Lat. and Dep. the Diff. of Long is found by Mid, Lat. Sailing 36 Miles W. 
1 | Yeſterday's Longitude „„ 


Longitude ini 8 20 W. 


Here the Diff. of Long. found by Mid. Lat. differs conſiderably from that found by Mercator's 
9 Sailing, but if the Mer. Parts were taken from a Table of Miles and Tenths it would agree nearet 
1 with Mid. Lat. Sailing; but in all Caſes where the Courſe is ſo great, and the Difference of Lati- 


x N tude is in Miles and Tenths, Middle Latitude ſhould be depended on. 
1 I0ð0 find the Bearings and Diſtance of Cape Finiſterre. 
* Latitude in 44 04'N. Longitude in 320 W. Mer. Parts 2952 
Cape's Latitude 43 13 N. Cape's Cong. 9 26 W. Mer. Parts 2881 
Diff. Latitude 51 Diff. Long. 1 06 Mer. Diff. of Lat. 70 
ö i f With the Mer. Diff. of Lat. and Diff. of Long. Cape Finiſterte is found to bear 8. 47 W. and 


dei that Bearing and the proper Diff, of Lat. the Diſtance is found 75 Miles. = 
| D&s | 
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? The Variation and Lee-way being allowed on the Courle ſteered, and the ſetting of the Current 
ö and its Drift in 24 Hours being made a Courſe and Diſtance, the Work will be as follows: 


| 7 Here HEAR | e | Lee- 2 SE 
1 I. | K. F. | Courſes, Winds, way. RE MARES on Board, Friday May 16th, TY 
| q i. 2 © Calm, The firſt eight Hours calm and foggy, 
Nie | | | 
IL 8 3 | 1 
| 10 4]. 5 | W. S. W. South | 1 |Freſh Gales and clear, is 
1 1 - | * 
| | To 6 — 6 | T3 1 
14 8 A Current ſetting N. W. by N. 1 Mile perl PER 
| 11064 8 Hour all Day. | 3 
5 1111 Variation 14 Point Weſterly. : 1 : | 
1 | | | | [Dif TIN 5 by Lat. y [Mer. TT | bs 2 1 
| $ Courſe. — t. Dep. oc? Diſt. Diff. Lon. Long. in. PI and Diftance.| Þ 
1 45+ 797 _ Þ | | | |. | -1 Cape Finiſterre S. 5E · 1 
or 80 84 | 15 | 33 143-49 |43- 3413-19] 1.6; 10.2 | Diſtant 33 Miles g 


With che Diff, of Lat. and Dep, the Courſe is 


1} ; found S. 79? 57 W. and the Diſtance 84 Miles. e,, WISER 5 
i  PifF. Lat. oo 15˙8. Mer. Parts. | — 
1 Lat. left 44 AN. "2 ' Courſes. [Diſt] N. | S. E. W. 
Lat. in 43 49 N. . 2931 N. W. TT J 24 [16.1 1 | 17.8 
. Sum of Lats. 87 53 Mer, Dit. of Lat. 20 n w. WT "ny g | 3 
mii, a3 6'- Wk 1 i: 1285 — 
. go e | 4 „ 
Com. Mid. Lat. 46 04 Dit. ER. 12.7 
11 The Diff. of Long. found by Mercator's Sailing | is 113 Miles, but by Mid. Lat. it is tound 
| 115 Miles, equal to | — . 
; Longitude ieft — : — | — 8 19 W. 
N Longitude in by Account — 10 14W. 
The Diff. cf Long. found by Mid. Lat. ſtill differs from that found by Mercator's Sailing ; the 


{ih Cauſe is the ſame as before, and as the Ship has made ſo great a Courſe we will ſtill depend on 
1 Mid. Lat. 


=_ = The. Lat. by Obſervation eifering from the Lat, by Account, I — for the tru? Longitude ay 
{ foliows, it being three Days fince J had an Obſervatinn before.—See Caſe II. Page 195. | 
Mer. Parts, -- | 

} Laſt Obſ. Lat. 455 23'N 30633 With the Mer. Diff. of Lat. by Account 132 
| i ' Ship's Lat. by Acc, 43 49N. 2931 and Diff. of Long by Account 133 the direct 
141 | | —qc Ccuric ſince lat Obſ. is found S. 45 13 W. or 
4 Mer. Diff. Lat. by Account 132 45, and the Diſtance 187 Miles. — With that 
| it 8 | Diſtance and the Mer. Diff. of Lat. by Obſ. 153, 
15 Ship's Long. at laſt Obſ. 38 1'W, the Diff. of Long. is found 108, this added to 


Ship's Long. by Account to Day 10 14 W. the Diff. of Long. by Account 133, gives 247, 
| — which divided by two gives the true Dit. of Lon. 


Diff. Long. fince laſt Obſ. | x13 ſince laſt Obſ. 121 M. nearly equal to 2% 1'W. 
—— Long. in at laſt Obſ. 8 1W. 

Laſt Obſ. Lat. 45% 231 N. 3053 | 

Ship's Lat. by Obſ. 43% 34'N. 2920 . in 10 2 W. 


—_— 


Mer. Diff. Lat. by Obt. 


| 153 

The Courſe found ànce lat Obſervation 45 13 is of no farther Uſe than to know what Cale to 

I correct by. | 

3 2 ith the pe Courſz ſince laſt Ob, 38 20” and the proper Diff. of Lat. 109, the Dep. is 1 267 
"$3 +3" | 

} ; : To fin the Bearings and Diſtance of Cape Finiſterre. . 

x Latit de in 43" 34% N. Longitude in 10 O W. Mer. Parts D r 


Cape's Latitude 43 13 N. Cape s Longitude 9 26 W. Mer. Parts 2831 
Diff. Lat. 2 Diff. Longitude 6% Mer. Di. of La. 49 


Wich the Mer, Diff. of Lat. and D:#. of Long. the direct Courſe to Cape Finiſterre is found S. 31“ 
q E. and with that Courſe and proper Ditt, of Lat, the Diſtance is found 25 Miles. 


* 

' * q 

2 * 

1 i 

N : 
"od * 

FS... 

* 

* 8. 

\ # 
: © 
5 


2 REMARKS on Board, Saturday May 17tb, 

H. R. F. Courſes. Winds. | | 1783. | 
21 4&| 51 We 3. W. South Theſe 24 Hours moderate Gales, with ſmall | 
41 41-5 5 1 | Showers of Rain. | 

Yo 4 
101 4 

I 12| 4 

CVVT 1 

4 3] 58. W. by W. | 8. by E. 

„F IA great Swell from the S. W. for which I al- 
MIA SM low 6 Miles. 5 
1 3 | {Variation 1 Point Weſterly per Azimuth. 

z Diff. Lat. by] Lat. by Mer. 1 | | | 
Courſe, bis. . Dep | D. R.] Obſ. J iſt. Diff. Lon.|Long. in 1 and Diſtance. | 
9 | | | | | © | IFunchall S. 23*W. } 
S. 53 3oW.1 34 | 52 | 67 | 42.444 (4. 20 7-2 | T1.35 [Diſtant 668 Miles. 


0 % 8 


FROM LONDON TO MADEIRA; nn 


In this Dzy's V ork the Swel} is conſidered as a Current, whoſe Drift in 24 Hours is 6 Miles, the 
Allowance made for the Swe l; and as it comes from the S. W. it heaves the Ship towards the N. E. 
and the Variation allowed upon it makes the laſt Courſe N. E. by N. as in the Traverſe Table, 


With the Diff. of Lat. and Dep. the Courſe Travitrst TaBLis. 
is found S. 53% 35 W. and the Diſtance 84 
Miles. 1 2 Ow ; 3 _ 

Diff. Lat. 50 s. Mer. Parts... Courſes. | Diſt. N. 8. E. W. 
Latitude left 43 34 N. FF! 32. 2 48. 2 
3 5 FFFͤͤ!n:ußn - 8 22. 6 22. 6 
Latitude in 42 44 | | 2541 IN. E. by N. 6 5. 0 | 35 | 

Sum of Lat. 86 18 Mer, Dif. Lat. 69 e 2 1 
. | . : | » | 5.054. 8 3.370. 5 
Mid. Lat. 43 09 | 1 of 3:3 
| __ e | Diff. Lat. 49: Dep. 67. 5 
Com. Mid. Lat. 46 51 The De artute 67 being added to Yeſterday's Mer. 
— Diſt. gives 4* 20 the Mer. Diſt. this Day. 
The Difference of Longitude is found as before to be 1% 33'W, 
| | Yeſterday's Longitude 10 2W. 
Longitude in this Lay II ; ; W. ; 

Me To find the Bearings and Diſtance of Funchal. | 
Latitude ing 42% 44'N. Longitude in 119 35 w. Mer. Parts 22384 
Funchal's Lat. 32 32 N. Funchal's Long. 177 W. Mer. Parts 20 66 
Diff. Lat. 612 2 10 12 Diff. Long. 320 2 5 10 Mer. Diff. Lat. 775 


With the Mer. Dif. of Lat. and Diff. Long. Funchal is found to bear 8. 23? 4 W. and with that 
Bearing taken as before, and the proper Diff. of Lat. the Diſtance is 658 Miles. 


S To find the Bearing and Diſtance of the intended Port on Mercator's Chart. ; 
Lay a Ruler acroſs Mercator's hart, in Lat. 42 44”, and ſet one Foot of the Compaſſes on the 

Meridian of London, and the other in Long. 11“ 35 W. lay off that ſame Diſtance from the Meri- 

dian of London, by the Edge of the Ruler, and that will thew the Ship's Pl ce. Then lay the Ruler 


_ Over the Ship's Place and Funchal, and take the neareſt Ditance between the Ruler and the Cen- 


tre of the Compaſs, ſlide one Foot along the Side of the Rule, and the other Foot will ſhew the 
Courſe to be S. S. W. Again, (keeping the Ruler as before) take from the gradua! Parallel the 
Diff. of Lat. between the Ship and Port (10? 12“) in your Compailes, and flide one Foot along 
the Ruler, holding both Points parallel to the N. and S. Lines, tili the other cuts the E. and W. 
Lines, paſſing through the Ship's Place; he Diſtance between where the Point reſted, by the Edge 
of the Ruler, and Funchal being meaſured upan the graduated Parallel, gives nearly 119, or 660 
Miles for the Diſtance. In like Manner find the Bearing and Diftance of any other Place from the 
Ship; or take the Diſtance between Funchal and the Ship in your Compaſſes, and lay it on the Me- 


ridian, nearly in the Parallels of the Shi d Funchal d ti I | if. 1 i 
; | p and Fun and that will be the Diſt. in Degrees or in 
Leagues, if the Merid. is marked ſo. : f | E 
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| — | 3 ' a | — 5 | — 5 | 
H. XK. F. | Courſes. Winds. way. REMAREKSs on Board, Sunday May 18th, 1783. 
*] 4] 5| W. by N. S. W. by S. Theſe 24 Houss freſh Gales and clear Weather, 
r | 5 5 | Me 
6[4| 5| 1 
1 * 7 
124 5 35 . 
255 W. I N. (s. S. W. ZW.] |} 
5 #5 4 1 
SSS 
8656 
z 3 5 5 5 
4 {Variation 1 Point Weſterlr. 
| | 1Dif, | 10 by Lat. by] Mer. | 
Courſe, pia. Lat Dep.] D | Obſ. [Diff. Diff. Lon. Long. in. [Bearings and Diſtance | 
| l | Funchal, S. 13%W. |. 
| Weſt. | 120 120] 42 44] 42. 3016. 20 2.43 | 14-12 | Diſtant 612 Miles. 


WH Laſt Obf. Lat. 


| 432? 34 
Lat. in by Acc. 


42 44 


Long. in at laſt Obſ, 
Ship's Long. by Account 


Diff. Long. by Acc. fince laſt Obſ. 
Laſt Obſ. Lat. 43 


Mer. Diff. Lat. by Account fince laſt Obſ. 


* 


69 


4 16 W. 


34 Mer. Par ts 2910 
ThisDay's Lat. byObſ. 420 30 Mer. Parts 2822 


The Variation being allowed on both the Courſes, and the Leeway upon the ſecond, it will be 
ſound that the Ship has ſailed due Weſt theſe laſt 24 Hours, and by ſumming up the Diſtances her 
whole Diſtance is found to be 120 Miles, which is alſo her Departure; it is evident ſhe has made 
no Difference of Latitude, therefore her Latitude by Account is the ſame as Yeſterday. 


As the Ship has failed upon a — with the Equator, her — of Longitude is found by | 


parallel Sailing, 20 43 W. 
_ Yeſterday's Longitude 11 35 W. 
b 3 in *. Account 18 W . | 


The Latitude by Obſervation not agreeing ary the Latitude bs an and it being two Days 
fince my laſt Obſervation, I correct as follows by Caſe II. Page 195. 

Mer. Parts 2910 

Mer. Parts 2841 


With the Mer. Diff. of Lat. and Diff. of Lon, 


by Account, the Courſe fince aft Obſ. is found to 


** and the Diſtance 266 M. 


With that Diſtance and the Mer. Diff. of Lat. 
by Obſervation the true Diff. of Long. ſince laſt 
Obſervation is found to be 250 = 4 107 W. 


Long. in at laſt Obſervation r 
Longitude in —— 4. 


With the Courſe ſince laſt Obſervation S. 70® 30'W. and the proper Diff of Lat. 64 Miles, th 


Departure (vel Mer, Diſt.) Since laſt Obſervation | is found 182 Miles, equal to 3% OM W. 
| Mer. Diſt. at laſt Obſ. 3 19W, 
| | 
True Mer. Diſt. this Day 6 20W, 
_ To find the Bearings and Diſtance of Funchal in Madeira. 
Latitude in 42% 30 N. Longitude in 14 12 W. Mer. Parts 2822 
Funchal's Lat. 32 32 Ns Funchal's Long, 17 $5W. Mer. Parts 2066 


Diff. . 9 58 


Diff. Longitude 


2 532173 Mer. Diff. Latitude 756 


With the Mer. Diff. of Lat. and Dif. of 8 the 3 af Funchal is found S. 12 537 or 


13 W. and vith that TY Re OO * of Lat. the Diſtance is found 


613 Miles. 
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Lee- 


Way. 


K. | F. 


Courſes, Winds. R MAR Es on Board, Monday May 19th, 178 1 


1 
38 5 d Se 


N. W. by W, Stiff Gales, with Showers of Rain. | 
From 2 P. M. fair Weather and moderate Gales 
At 80 207 46” took the following Obſervatio 
Watch regulated by the Bright Star in th 
Harp Lyra, the Eye being 18 Feet above thej 

Water, Diſtance of Moon's fartheſt Lim 

from Spica 68® ro' 5” ᷑-w | 
Altitude of the Moon's lower Limb 24* 18 4 
Altitude of Spica | 
Moon's Horizontal Parallax | 
Semi-diameter at the reduced Time 16 438wi 
which the true Diſt. is found to be 67 18 42 
Diſt. by the Ephem. at 9h 67 7“ 3367 7 33 
Pit. at 1 % -:. 


S. S. W. 


| 4 E. i 8. W. by W. TW. 4 


Un nr nun © 09 es 00 £000 00 
0 odd 


| / — G 11 9 
Diff. of Diſt. in 3 Hours 1 52 29 ———— 
Hence the true Long. is found to be 140 16” W. 
differing 4 Miles from the Longitude by Ac- 
count | | 


Variation 1 Point Weſterly per Amplitude. 


— . 
| Courſe, Dig. Lat 


Dep. Obſ. Mer. Diſt. [Diff Lon. ILong. in.] Bearings and Diftance. 


D. R. 
E: | = Hs | Funchal S. 189... 
South 170 _ | 39.46 39.40 6.20 I. 2 ID ſtant 45 Miles. } 
3 = — Travers: Tat 
Yeſterday's Lat. 422 zo! N. Ce | . N. Eg + x 1 
5 | | | S$S. by W. | 118 116.7 23. o 
Lat. in by Account 39 46 N. S. S. E. 4E. 54 48.8 23.1 
Diff. Lat. 164.5 | 23.1 | 23.0 
| 23-0 
0.1 | Dep. 


D. R. gives the true Diſtance and Difference of Latitude as above. 


Latitude in 


Proper Allowances being made for Variation and Lee-way, it appears from the Traverſe Table 


that the Ship has ſailed due South 1644 Miles, and as ſhe made no Departure, her L ngitude in and 
Mer, Diſt. is the ſame as Yeſterday ;z but as by Obſervation the Ship is found cc be in Lat. 30 go'N. 
It is plain ſhe has got 6 Miles a-head of her Reckoning, which 6 Miles being added to the Diſtance by 


. 


To find the Bearings and Diſtance of Funchal. 


300 40 N. Longitude in 14% 12'W, Mer. Parts 


| 2597 
Funchal's Latitude 32 32 N. Funchal's Longitude 17 $5 W. Mer. Parts 2066 
Diff. Latitude 428% 7 8 Dif. Longitude 173 2 5; Mer. Diff, Lat $531 
— a 


_ With the Mer, Diff, Lat, 531, and the Diff. of Long. in Miles 173, the direct Courſe to Funchal 
is found S. 189 3, or 18'W. and with that Courſe and the proper Diff. of Latitude 428, the Diſtance 
1s found to be 450 Miles. 


5 Z 


* 


Now a para lel of Lat. through 397 400 on the Variation Chart, cuts the Variation Lines in 11˙15 


in Longitude 14 W. which confirms the Longitude by Accounc. 


The Variation Charts might be of great uſe were they drawn upon a large Scale, and the Lines of 


Variations well laid down, but as the Variation n moſt Places is continually altering, it renders them 
in a few Years uſeleſs, I would therefore adviſe the Mariner to truſt more to his Reckoning and Lunar 
Obſeryations, ſince the Theory of the Variation is not yet known. 8 
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33 Boks — . 5 — 8 
H. K. F Courſes. Winds, way. [REMARKS on Board, Tueſday, May 2d. 
2| 2 8. S. W. 1 W. W. by N. W. & [Freſh Gales and clear Weather. 
ö 4 | e 1 | | | | | 
7 3] 51 EI | 
fo 3] | | | | [Boatſwain and People employed mendive | 
W171 £ 1 . the Mizen Stay-fail, 
3 - 4 : | of oe | - 4 
"61.8 6 Hep 5 4 1 1 
8 81 6 | 1 1 | K 
ro | Ti] c 3 1 
. © 1 | | 
| 3 Variation 1 Point Wefterly per Ainhuth. | 
[ TOA - wy = by|Lat. by] Mer, | | 
0 Courſe. Diſt. Lat. Dep. | Ob Dift, DiR: Lon. 1 in. | Bearings and Diftznce | 
| L | | | Funchal S. 19% W. 
[S. by by W. ZW.1 1924. 384 $6 36.29 | 26. 36] 7 17 | I 15-23 [Diſtant = Miles. 
* By examining the Log. Board! it appears that the Ship has ſ-iled S. S. W. 3 W. 200 Miles. 
Latitude left 399 40 N. Fan Z 
Diff. Latitude 53 2 8. | — — — ABLE | 1 


. | E. W. 


| Courſe. Diſt. 


—— 


Lat. in by Account 36 29 N. 1 | 
| EE e . is dre 1 _ I 58.0 | 


y The Latitude by Obſervation not agrecing with the Lat. 1 D. R. 1 corre as follows by Caſe * 
age 194 


With the courſe one Point ad a Half, and the Diff. of Lat. by Obſ. 184, the Diſtance is 55 ta 
de 192 Miles, and the Departure 56, Which, * added to the Mer. Diſt, Yeſterday 69 21 W. 


| — the Mer. Dift. to Day 717 W. 


Yeſterday's Latitude 39? 40˙ N. M er. Parts 2597 
This Day's Obſ. Lat. : 36 36 NM. Mer. Parts 2363 
1 | Sum of Latitudes 1 76 16 | Mer. Diff. Lat. 234 
Middle Latitude . | 
N 90-00 

Comp, Mid, Lat. 51 52” 

The Diff. of n is found by Mercator or Mid. Lat. 1* 11'W. 
Veſterday s Long. 14 2 W. 

Long. i in this Day 15 23 


To find the Bearings and Diſtance of Funchall. 


be Latitude in 356 36˙N. Longitude in 1 33 W. Mer. Pats 2363 
F unchal's Lat. 32 432 N. Funchal's Long. 17 oO; W. Mer, Parts 2066 
Diff. Lat. 2442 4 4 Diff of Longitude 103 =r 43 Mer. Diff. Lat 297 


With the Mer. Dif. of Lat. and the Diff. of Long. the Bearings of Funchal is found, and with 
that Bearing and the proper Diff, of Lat. the Diſtance is found 258 Miles, 


FROM LONDON TO MADEIRA, my 


4 


2 
H. k. F. Courſes Winds. waz. RxMARKS on Board; Wedneſday, . 5a: yt 
. 4 3 [W. by S. J W. |S. by W. AW. z | Theſe 24 Hours moderate Weather with Rain. 
4117143 3 | | | This Day we took the Alt. of Jupiter, who pafl 
I 61 al 7 2 | | 12S ed the Meridian of Greenwich 16h 327, hi 
$1] 5] W. S. W. Z W.] SEW. | + Declination being then 19 58'S. and alſo the 
110 512 3 Alt. of the Moon, who paſſed the Merid. off 
1 5 oY Greenwich at 16h 297, and took double Alti-] 
WF «4-51 W. SW, South, | 4 tudes of the Sun, and found the greateſt Dif 
WS EI 2 | | . os | | ference of Latitudes between all theſe M 
$1 $1 4 = || thods of finding the Latitude, and that foun 
$]| | 2 | | | by tho Sun's Meridian Altitude to be only 3 
10 5| iy W. by W.] 8. by E. } { Miles. | 
ſ1| 4| 5 | Variation 2 Pt. W. per equal Alt. of the Sun. 
Dift.| ray N Lat. byſ Ter. | | | 
- 1C Courſe. 105 Lat. Dep. K. 7. Diſt.] Diff. Lon. — in. [Bearings and Diſtance. 
| | | {| . Funchal S. 7? 14 E. 
1 2. 652 W. — 50 . 306. 3 38. 469. 05 2. *. 17. 36 [Diſtant 196 Miles. 


With the Diff. of Lat. and Dep, the Courſe 


is found S. 68“ 10 W. and the Diſtance ney FFC 
118.6 Miles. 51 | 8 | | | 1 
Yeſterday's Lat. q6” g&'N. | D 918. "A 8 
Dick. 4 TW . Courſes, . a. Mien [ . E. W | 
bo ITY OTE W. by S. T W. 27 6 26. 
IL. A. 33 3 N. | W. S. W. Bok 314 ; © — © „ 
b 1 0 ... 2W. 8. 113. 
Yeſterday's Lat. 436% 36 N. M. Parts 23630 8. WI W. 3 5 u. 3 | = 4 
Obſ. Lat, 35 46N. M. Parts 2301 | | 
_ | Diff. Lat. Dep. 110. 7 
Diff. Lat. by Obſ. 50 M. Diff, Lat. 62 e 
Sum Lats. 71 22 5 : 
Mid. Lat. 36 TY ; The Latitude by Obſery ation not agreeing w'th the 
| 90 0 Latitude by Account, 1 correct as follows, by Cafs 
— III. "IP 195 


Comp, Mid: Lat. 53 49 


With the proper Dif. of Lat. by Ob. 50 5 the Diſtance 113.6 the true Courſe is found 655 0 . | 


and the Departure 108 Miles nearly. 


The Departure 108 being added to the Meridional Diſtance Yeſterday, gives 9? o; W. the Meri- 
dional Diftance this Day, ; 


With the Comp. of Mid. Lat. and Dep. or with the Courſe and Mer, Diff. of Lat. 62“ the Diff. of : 


Long. is found by Mid. Lat. or Mercator's Sailing to be 133 Miles . 
| Yeſterday's Longitude | ts ag. 


—— 


Longitude i in 17 36 W. 


To find the Bearing and Diſtance of F unchal in Madeira, 


Latitude in $5? 46'N. Longitude in 199 36 W. Mer. Parts 230 
Funchal's Lat. 32 32 N. Funchal's Long. 17 o W. Mer. Parts 20 66 
Diff. Latitude 3 14 Diff. Longitude | 31 Mer. Diff. Lat. 244 


With the Mer. Diff of Lat. 244, and the D: ff. of Long. 31, Funchal is found to bean S. 79 14 E. 


| Ni. chat Bearing (taken as before) and che proper Diff, of Latitude, the Diſtance is found 156 


1 
1 
; 
- 
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| B n 5 Lond... | 
H k. F. | Courſes | Wins. * K on Board, Thurſday Mey 22d, 
2 | 6] 6 |S. byE.ZE. S. W. EW. | L [Theſe 24 Hours moderate Gales and clear 
4 51 8 | 2 ial | | Weather. | | | 
| *| 5} 8 EE * | 
10 5 ! $3 3 E. | S. W. - 1 
„ $1 2j- EE 
1 N £ 5 8. 8. E. 2 E. S. W. byS. IW. 2 ; 
"T8 I E | 
7 £1 | 68S. E. by S. |S W. by 8.2 4 
12 5 4 | Variation 3Point t Weſterly. 3 8 | 
—. Is | 0 85 by Lat. by] Mer. | KF 
DiR.| Lat. Dep. | Obſ. Jos. Dick. Lon.] Long. in. Bearings and Diftance | 
| | | 1 Funchal F. 34 3 oW| 
E 35 ? 30'E | 135] 110 78 | 34.07 L. — 22 . L. [Diſtant 96 Miles. 1 


Wich the Diff. of Lat. and Dep. the Courſe is |” RN a | | 
found S. 372 43” E. and — 133 Miles. © pet | | | | ww BN 
Yellerday's Lat. 35˙⁵ 46 |} Courſes. |Dit.|N.| S. E. 6 
Dick. Latitude Q 458. Courſes. |Diſt.] N. S. | E * 

3 | * 8 ee 1 an%s SY 
Lat. by Account 8. N. 2 . by. E. 3114 24-9 18. 50 * 
5 1 + F. Z. 8. 4. 331 | 24 4 [22:21 
| Yeſterday's Latitude 35 46 N. M. | Parts 2301 3 Lunt | —— . 

cer Lat Ob. x 59 M. pin. 1344 f . 1 8 —— 
S8. of Lat. 69 42 5 
| Middle Latitude 34 51 The Latitude = Obſ. differing from the 
: | „ | Lat. by Account, I cortect as 6 follows by Caſe 
3 | II. Page 195. 


Comp. Mid. Lat. 55 09 


Wich the Diff. of Lat. 110 and the Diſtance 133, the Dep. is found to be 75, which s added 
w the former Dep. 32 gives 157, half this Sum is the true Dep. 78 Miles: With the Diff. of Lat, 
220 and the Departure 78, tlie true Courſe is found S. 35% 20 E. and the Diſtance 135 Miles. 


FR Dep. 28 being ſubtracted from the Mer. Dift. * gives 7 "47 W. the Mer, Diſt: 
3 Day. 


| The Dif of Levin. is found by Mercator, or Mid. Lat. Sailing, to be "+ 8 
Yeſterday's — 15 3 


Longitude i in 169 OW. 


To fiad the Bearings and Diftance of Funchal in Madeira. 


-Latitade is 33 36M. Longitude in 160 OW. Mer. Parts 21 67 
Funchal's Lat. 32 32 N. Funchai's Long. 17 o W. Mer. Parts 2 66 
Diff. Lat. 3 „% Di of Longitude 1 og M. Diff. of Lat, 01 101 


With the Mer. Dif. of Lat. and the Diff. of Long. the direct Courſe to Funchal is — 8. 
32* 22 W. and wich that Courſe and the proper Diff, of Latitude, the Diltance is found 96 Miles, 


* 
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| Lee-[REMARXS on | Board, Friday, May 2340 
H. X. | F. Cuurſes. Winds. Way. 1784. | 
21} 5] 2] S. 4+ W. E. by N. [Moderate Gales and hazy | 
CE TE © 1 I At 6 P. M. more clear, ſaw Porto Sant 
64 9 8. by W. 1 W. E. 1 bearing N. W. about 7 or 8 Leagues. 
1 | At 1c P. M. ſaw Funchal, bearing N. W. 
10 | 4 $ | | IZ W. Diſtance 7 Leagues. 
12 12 3. 8. . 4 W. Clear Weather 
1 3 33 | | | At 10 P. M. came to Anchor off Funchal, 
14 | 5 | 28. W. 2 W. . the Weſtermoſt Point W. by N. the Loo- 
n A ' {| Rock N. by W. the Brazen Head E. by S. 
-.V4]--8 | | II the Neſerters from E. to 8. E. oY | 
07 07-74 „„ | { about g Leagues | | 
1 LES Variation & Point. 3 
| Lat. 2 Lat. by | 
Courſe. Job R Obſ. eres Lon. 3 in. Bearing and Diſt. 
S8. 320 30 W. e 96 bebe 320 8. L. | | | 4 | 17.5 Beese 2 I =_ 


The Variation allowed upon the ſeveral Courſes, and alſo upon the Bearing of the Land taken 
at Ten o'Clock being put into a Traverſe Table, and the Diſtance run upon each Courſe, with 
the Diſtance you are from the Land, will give the Diftance and Difference of Latitude and De- 
parture as above; with the Complement of the Middle Latitude and Departure, the Difference 
of Longitude i is 64=1® + which added to 16? 1 the Longitude in Yeſterday at Noon, gives 

170 f“ the Longitude in by Account, and as it agrees with the Longitude of Funchal in the Ta- 
ble, I conclude that my 1 is juſt, and Funchal well laid down. 

The Ship's Place in the preceding Journal is pricked off, and the Bearing and Diſtance at Noon 
are a'ſo found by the Chart, in order to thew the Young Navigator the Method; and may be 
done with a Back Lead Pencil, which he may either let ſtand or rub out when he pleaſes. 

It is much eaſier for Ships to run in than out of an Harbour, rr to the Attraction of the 
Land, eſpecially when high, as the Canary Iſlands are. 

Sir Ifaac Newton has diſcovered that all Bodies attract each other in proportion to the Quantity 
of Matter they contain; and that a Body containing a greater Quantity of Matter will attract 
or draw a Body containing lefs to it; and that this Law is general throughout the Univerſe, and 
that this Attraction becomes Repulſion when Bodies are fo far aſunder as to be out of the Power 
of Attraction; by theſe Laws the Heavenly Bodies keep their ſeveral Stations in the Univerſe. 

The above Laws may be eafily Gemonſtreved in a Bowl of Water, throwing into it ſeveral 
Pieces of Cork of different Sizes, it will then be found that the larger Pieces will attract the 
leis to them; and when the ſmall Pieces come within the. Attraction of the great ones they will 
be drawn to them with Rapidity, or even Boards in ſmooth Water will likewiſe be drawn to the 
Ship by this power of Attraction, conſequently Ships muſt be drawn toward the Land. 

I have only mentioned the above Hints to caution the Mariner not to approach too near 
| Rocks or Shores, though they are ſteep too in a Calm, for fear of the above Attraction, wh. ch 
'K. often miſtaken for Currents, * thote who do not  enderftagd the Priacipless 
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The SubRance of that Exeminction which every Cardidate for a 
Commis ion in the Navy or Eaſt. India Service, muſt neceſſarily 
paſs, previous to his Appointment, reſpefing the Management 


of a Ship, from her firſt coming cut of Dock to her clearing 
the Land, with Directions * Working a ws in all difficult 
Caſes at Sea. 


Queſ. Q! R, you appear here to be examined in your Abilities, 
4.9 to qualify you for being appointed an Officer in 
the Ship - aptain „ now bound to- in 
FE —— Service—a great Charge. What do you look upon to 
be your Duty in that Capacity ?* | 

A. When I have received my Captain's Command. I am then 
not only to direct, but likewiſe to inſpect into every Thiag relative 
to ſuch Orders, and ſee it properly executed accordingly, 
A2. When your Ship is out of Dock, what is firſt to be done! ? 

A. After the proper Officers have examined the Timbers, I would 
level the Hold, by laying the Kentledge from the Fore-part of the 
Fore- hatchway to the After-part of the After-hatchwaxy. | 

2. If you are taking in Bales, how bigh would you dunnage, and 
what part of the Ship moſt? _ 

A. 1 would dunnage ſix Inches, and moſtly about the Well and 
Main hatchway, and the Wake of the Chains and Floor Timbers. 

© Suppoſe you have one and a half Foot Water in your Hold, 
and) your Ship heels four Streeſts down; what Dunnage ought you 
to have, to preſerve the Cargo ? 

A. Three Feet. 

D: How would you moor your Ship at Crarchind E 

A. I would come to with my ſmall Bower, veer the Service into 
the Hawſe, and then hang my beſt Bower in the Long-boat, and 
with the Tide drop her a tern; and, when the Cable is taut, let 
zo the Anchor. 

2. You have been in the Downs: how do you moor there ? 

A. With my beſt Bower to the S. W. upper Deal-Mill and Deal 
Caſtle in one, with the South-Foreland S. W. by S. in eight Fa- 
thoms ; I would veer away with the laſt quarter F lood, and moor 
with the ſame Bower to the N. E. 

Where is the beſt anchoring in the Downs ? 

A. Bring upper Deal Church in one with Deal Caſtle, and a> 
in eight or nine Fathoms Water, 

2 hat are the Marks tor anchoring 1 in the Downs, Deal Caſtle 
bearing Welt ? 

A. The 


— 


EXAMINATION, :&c i. 


A. The South Foreland S. by W. or S. S. W. and Sandown Caſ- 
tie N. | 

How would you unmoor in the Downs with the Wind at 
| North ? 
A. I would ſplice my Stream- cable to my ſraall Bower, and veer 

away at half Ebb, that I might have Time to ſtow my beit Bower, 
and ſhorten in my ſmall Bower-cable before the Ship tends to 


Windwaid ; but as ſoon as the Tide ſlacks, if I was afraid to truſt 


my Stream-cable, I would veer on my beſt, and take up my ſmall 
Bower. 

9. Suppoſe the Wind northerly, you were in a Ship” s Hawſe in 
the Downs ? 

A. I would wait till the Ship tended to Windward, and heave-to 
my Anchor as ſhe tended to it. 

. How would you work the Ship out of the Downs with the 
Wind ſoutherly. 

4. 1 would come no nearer the Goodwin than thirteen Fathoms 
Water, nor to the Main than eight, or eight and a half Fathoms; 
when I come near the Foreland, into no leſs than ten Fathoms ; ; there ; 
is a Shoal off Welt Calile, fourteen Feet at low Water, bearing E. 
* two Miles. 

If it blows hard in the Downs a at 8. W. and you part your Ca- 
os what would you do 

A. IT would ſtand out to the Goodwins till I brought the South 
Foreland Light to d. W. by S. then, keeping in nine Fathoms Wa- 

ter, ſteer N. N. E. till the North Foreland J.ight bore W. N. W. 
when I might ſafely hawl round for Margate Roads. 
How do the Forelands bear to each other ? 
T Neareſt North and South. 
How does the Tide flow in the Downs ? 

P By the Shore S. S. E. and in the Offing S. W. by 3 

Q, What are the Marks of the Goodwin, by which you are to 
know when you are clear of them ? 

4. The Goodwin Sands are two large Quickſands, called the Noth 
and South Sands, When upper Deal M11. and Warner Caſtle are 
in one, then I am a-breaſt the South Sand- head ; and when the North 
Foreland bears N. W. by W. I am a- breaſt the North Sand- head. = 
22. Suppoſe you were riding at Anchor in the Downs, and an ex- 
55 oo Order came for you to go to the Weſtward with the Wind at S. 

or S. S. W. at what Time of the Tide would you unmoor ? 

A. 1 would unmocr at Half. flood, to be in Readineſs to weigh at 
High- water, and caſt her in- ſhore, (by Reaſon of the Tide bein 
ſooner done in- ſhore) if Room; if not, I would tack and ſtand ot 
in ten or eleven Fathom Water, then ſtand in to the Shore in ſeven 
Fathoms, and lay my Top-ſails back till 7 Anchors were ſtowed. 


* 
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O. Is there any Danger in going off the Downs? In what Wa- 


ter v would you ſtand in Shore, and what Water towards the Good- 


wins? 


A. Yes; 1 Deal and Warner Caftle there are ſome Shoals 
with, at Spring-tides, not above ſixteen or ſeventeen Feet Water at 


Low-water. would come no nearer the Shore than ſix Fathoms ; 


and no nearer the Goodwind-ſands than ten or eleven Fathoms; in 
ſome Places the nearer I go to the Sands 1 ſhould have the deepeſt 
Water; but then there would ſoon be fo little Water, that I ſhould 
be a ground before 1 could perceive its Shoal, I would therefore 
Rand towards the South Foreland in nine Fathoms, and to the South 


Sand-head in ſeven Fathoms, there being gradual Soundings. 
A. What ate the Marks tor running through the Gull Stream? 


A To keep the Light-houſe on the South Foreland in one with 


the weſtermoſt End of the ſouthermoſt Clift in Old Stains Bay. 


N. B. Stains Bay is a Swamp :hat lies between two Clifts, which _ 


lies a large Half. mile to the Southward of — upon the South 


Foreland. 
9. What are the Marks of the Dangers going out of the Downs I 7 
Upper Deal Mill in one with "the Corner of Warner Cattle 
with lead me clear off. Upon Deal Church being open with the ſaid 


Caſtle about a Ship's Length, I mult ſtand out fo till I bring the 
Light houſe in one with the Caſtle, and then 1 ſhall be a- breaſt of 


the South Sand head; and, when the Ligbt houſe opens to the Weſt- 
ward of Folkſtone Church with Hay Clifts, it leads me clear, 1 


muſt obſerve not to ſhut in the Hopeland E. by N. and the South 
Sand head will lie off a full League. 
. Suppoſe you were coming into the Downs, with the Wind 


at Weſt Mowide hard, which Way would you lay your Ship's 
Head 5 1 
A. 1 would come- to with my beſt Bower, and lay my Ship's Head 
to the Eaſtward; but if wich che ſmall Bower, I would lay her Head 


to the Weltw ard. 
For what Reaſon would you do 1 


A. Becauſe I ſhould thereby keep my Cable clear of the Cut- 
meer. 
2. What is the Courſe from the South F oreland to Dungeneſs, 


and hat are the Dangers ? 


A. From the South Foreland to 8 the Courſe is S. W. 


by W. Diltance five or fix Leagues; the Dangers between them are 
the Ripraps; the ſhoaleſt Part of which lies from Dover S. four 


wary, et 3 from Calais Clifts W. by S. from Folkſtone S. E. and 
and E. S. E. four Leagues: from Dungeneſs it lieth in Length 


N. E. and S. W. Diſtance about four r as both Ends pointing 
= 
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to the Engliſh ſhore; it is very narrow, and has on it but keen Feet 
at Low-water: 1 would come no nearer than twenty Fathoms. 
When the Neſs bears N. W. by N. I am to the Northward of it: 
It flows at the Ripraps N. E. and S. W. and the Tide runs to the 
Eaſtward till three o Clock F ull and Change, when it is half- ebb 
by the Ground, | 
. How would you come to an Anchor under Dungeneſs? _ 

P I would bring the Neſs Point to bear S. W. by 8. or 8. W. 
in nine Fathoms: in paſſing it I would come no nearer than twelve 
or fourteen Fathoms: I would anchor to the W. with the Point E. 

or E. by S. in nine or ten Fathoms. 
N. B. It flows at the Neſs S. E. by S. and N. W. by N. the 
Tide runs to the Eaſtward till Two o' Clock Full and Change. 
9. What is the Courſe from Dungeneis to Beachy Head, and what 
Dangers are there ? 
A. From the Neſs to Beachy the Courſe is W. S. W. Diſtance 
eight or nine Leagues; there is a Shoal between them called Peven- 
| fey Sand; and has on it at Low-water and Spring, not twelve Feet; 
it lays about E. by S. from Beachy, and S. + W. from Pevenſey 
Caſtle, Diſtance from the Shore about two or three Miles, 
N. B. It flows off Beachy and in the Han N. by W. eleven 
Hours, and S. by E. eleven Hours. 
9. Suppoſe you were off Beachy Head, bound down the Channel, 
and the Wind came to the South ; what would you do? 
A. As the Variation is in my Favour, I would trim all ſharp, ad 
ſtand to the Weltward, and! judge, if it did not oo I ſhould 
clear all, 
Q. Being off Peachy Head with a Gale of Wind at N. E. bound 
4 8 and at the Cloſe of the Evening, what is beſt to be 
done 
A. I would lie-to with my Ship's Head to the N. N. W. tin 
Morning, then ſhe would drive about a Channel Courſe. at the Rate 
of two Miles an Hour, allowing what ſhe would loſe on the Ebb, 
the would gain on the Flood, and be in the fair Way in the Morning; 
LO" come no nearer the SRwarns than eighteen or nineteen Fa- 
thoms 
In n from Beachy to the Iſle of Wight, what Courſe 
= would you ſteer, and what Dangers are there? 
A. The Courſe is W. by S. Di iſtance 16 or 17 Leagues. The 
Dangers berween them are A Eaſt Borough-Head, wh. ch lies from 
Arundel S. S. W. 7 Miles, and the Owers which lie from Chichef- 
ter Church S. S. E. 4 Leagues. The leading Marks to carry you 
clear of the Owers, are Dunnoſe Point W. or W. by N. and Cul- 
ver Clifts N. W. by W. or W. N. W. When Chi icheſter Church 
bears N. by E. I am to the Nor:bward of the Owers. | 
2; What is neceſſary to be obſerved in failing into Spithead ? : 


A. If 


—8——— ̃ wm d _ 7/9 2. Wane. n 
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A. Tf I were bound into Spithead, after I am to the Weſtward of 
the Owers, I would fteer N. W. by W. or W. N. W. and open 
Sandown Caſtle with the Culver Clifts, till I could fee St. Helen's 
Church a Sail's Breadth or two open with the Bed Clifts of Bem- 
bridge Point, and that will clear the Ledge ; then by ſteering N. W. 
for * Buoye, | ſhould ſee the Gilkickers, muſt keep them in one, 


the Buoy of the Horſe and No Man's Land. 
you come to an "Anchor there ? 


15 Spichead that ſhould obſtruct the Sight of them each Way from me, 
there is a Mark on the Top of the Down on the W. ight; by keep- 


ing that open above the Trees, it will carry me clear up to Spithead; 
and when the ſaid Mark bears S. W. or S. W. by S. I am a breaſt 


to No Man's Land than twelve or thirteen Fathoms. I would anchor 


fea Caſtle E. by N. or E. N. E. in eight, nine, or ten Fathoms. 
. How would you come to an Anchor at St. Helen's? 


J. I would keep Sandown Caſtle juſt open with the Culver Clif:s, 


Red Clifts of Bembrid ge Point, or Ledge, (there are fix or ſeven 

Fathoms Water) and - of oh with the Church on the 8. W. by W. 
or W. S. W. in eight or nine Fathoms. 

Q: Suppoſe you were moored at Spithead, with a Cable and a Half 
on ihe beſt Bower, and one on the ſmall Bower, and | you have Orde: s 
to fail; at what Timecf Tide would you unmoor ? and Waich An- 
chor would you take up arſt? 

A. I would begin to unmoor at the firſt of the Flood, and take up 
my ſma]] Bower firſt, 
S ln failing round the Wight what are your Obſervations ? 

To keep clear of Ride Middle, I would keep South ſea Caſtle a 
Sail's Breadth open of the Kickers, till I open Weſt Cowes Caſtle, 
till I am two-thirds over; then ſteer direQly for Hurſt Caſtle, and 
when a-breaſt of it, borrow pretty near it, and then ſteer right for the 
Needles Point: great Regard mult be had to the Tides, for the Flood 
ſets on the Needles, and the Ebb on the Shingles. 

N. B. It flows at St. Helen's nine Hours at the Full and 
Change, and when it is half Water you have a Tide to work it 
wich; there is a Shoal, called the Weſt Middle, about two Miles 
W. by 


en ot them, 


and that will lead me between the Buoys of the Warners and of the 
Dean, and then on Port{down I ſhall tee a large Chalk pit, that and 
South-ſea Caſtle in one, will lead me clear up to Spithead, between 
2. In turning into Spithead, what do you obſerve, and how do 


A. I may open the * Kickers each Way, but in Caſe a Fleet be at 


of the Horſe: I muſt come no nearer to it than ſeven Fathoms; nor 


at Spithead with the Kickers N. W. the Ride W. 8. W. and South- 


till I ſhould 8 St. Helen's Church a Sa:l's Breadth open of the 


* As the Kickers are now down, take the S. W. Part of the Poet, or Baitery | 
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W. by N. half N. from Ride Middle; it lies 8. E. and N. W. 
whout a Mile and a half in Length, and has but twelve Feet at 
Low- water; when you are a-breaſt of the N. W. Part of it, 
Calſhot Caſtle is N. N. W. half W. South-ſea Caſtle will then 
carry you clear of it, if you keep it a Sail's Breadth to the South- 


| ward of the Gilkicker Point.“ "The Brambles is a Shoal that lies 
N. N. W. from the Weſt Middle, Part of it is dry at low Water. 
At you ſail to the N. W. of the Weſt Miadle, you fail between it 


and the Brambles, leaving the Brambles on the Starboard Side. 
When you come to the Weſt of Cowes-Caftle, you muſt give it a 
good Birth, by Reaſon of a Ledge of Rocks that lie off from it. 
There is Warding's Rock that lies on the Iſland Side; to keep 

clear of which, you muſt keep the Vanes of the Windmill that is 

on the Iſle of Wight in Sight; and that will carry ycu clear. 

When you come near the Needles, give them a good Birth to avoid 
the Chalk Rock: You will have in the fair Way nine or ten 
Fathoms; but when you come to the Chalk Rock you will have 
but four Fathoms. : 


9. If you are bound or forced into Portland, what Precautions 


are neceſſary? | 


A. I muſt take Care of the Shambles; they lie about E. by S. 


: or E. S. E. three Miles from the Bill of Portland, and have but 14 
or 15 Feet on them at low Water. Lo go into the Road, I muſt 


keep Weymouth Caſtle open with the Eaſtermoſt Part of Portland, 
or open with the Stone Pier, and run until I bring the Eaſtermoſt 
Part of Portland S. by E. or S. S. E. in 8 or 9 Fathoms; keep 
Week Church open, and that will carry you clear. It flows from 


the Road to the Bill E. S. E. 5 Hours. The Light- houſes bear 


from each other N. and S. the Flood ſets right off the Bill ꝙ Hours. 
2. How would you anchor in Torbay ? TS | 
A. Bring the Bury-head to 8. by E. or S. S. E. and let go my 
Anchor in 8 or 9 Fathoms Water. 
2 What is to be obſerved in failing into Plymouth Sound? 
A. If coming from the Weſtward, and am got round the Ram- 


head, I muſt give Penlee Point a good Birth, by Reaſon of a Ledge 


of Rocks that lies off from it; then haul N. N. E. 4 E. For an- 


cChoring, the beſt Mark is Mount Edgecumbe juſt open, the Withy 


Hedge right up and down, and St. Nicholas's Iſland N. W. the 

leading Mark is Plymouth Church open with the Weſt Part of 
the Citadel. The Dangers in going in are the Tinker, N. by W. 
one Mile and a half; and about half a Mile Eaſt Southerly from 
it, is the Shag Stone; there — K Buoy on each of them. The 


Shovel 
* The Lqwer Gilkickes is 20w denn; and a Battery builtin is Bade = 
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Shovel, with a Buoy on it, lies Eaſt of Stadon Point. About half 
a Mile Eaſt of this he the Panther Rock and the Knap. I would 
leave them on the Starboard Side, the Knap, Shag Stone, and New 
Stone, bears from the Bolt, N. W. by W. „ 
N. B. Or to fail into the Sound you may bring the Old Church 
in a Line with he White Patch on the Hoa; fail in that Direction 
till Edgecumbe Houſe appears in Sight, then ſteer over to the Eaſt. 
* and anchor with Blockhouſe Point in a Line with Drake's 
2. What are the Dangers failing into Falmouth Harbour, and 
the beſt Way to avoid them? _. 8 5 
A. The Dangers are the Manacles and the Falmouth Rock. 
The Manaeles lie S. and S. by W. from Falmouth Harbour; and 
the Rock is known by a Pole ſtanding on it, and lies neareſt the 
Weſt Shore, The beſt going in is on the Eaſt Side of the Rock; { 
it is a narrow, deep Channel, which I may fail up the Lead, and EI 
| | borrow to St. Mawe's Side to 5 or 6 Fathoms Water; the Eaſt Side | 
= is the ſhorteſt, The teſt anchoring is in Carrick Road, St, Mawe's 
= Caſtle bearing E. 8. E. laying my Eaſtermoſt Anchor in 18 Fa- 
= thoms, and my Weſtermoſt in 6 or 7 Fathoms. e 
[| | 4 9. What are the Dangers that lie off the Lizard and the Land's 
T3 A. Many. 1ſt. The Ruddleſtone is a Rock that lies almoſt to 
; the South Eaſtward of the Land's End, Diſtance about 4 Miles; 8 
| to avoid it, I muſt keep the Tower of the Church that ſtands on the 
| Land's End open, and that will carry me clear of it; but if I keep 
|| fo near the Land as to hide the Church, then I go between the Land 
| and the Rock; and when I am a- breaſt of the Red Clifts that are by 
| the Water Side, then I am a-breaſt of the Rock. a2dly. The Vaule 
isa Rock that lies about S. S. W. of the Land's End, Diſtance 3 
. Leagues, and makes like the Bottom of a Ship at half Tide. There 
are 43 Fathoms Water cloſe to it on either Side. g2dly, The Gulph 
or Wolf Rock lies from the Lizard about Weſt, Diſtance 10 Leagues, 
and from the Land's End S. W. Diſtance 4 Leagues; it is peaked, =_ 
and appears above Water at halt Tide; round about it is a clear 
Ground. 4thly, Breſon lies from the Land's End about N. or 
N. by W. Diſtance 5 Leagues. Sthly, The Seven Stones are a 
Row of Rocks that come not above Water, but the Sea always 
breaks over them: They lie from the Land's End W. = S. Diſtance 
7 Leagues, and from St. Martin's Head, Scilly, N. E. Diftance 
2 Leagues. 7 2 oh 5 
3 9. How does the Land's End appear when you firſt make it? 
A. It appears Hummocks, with a Church on it; and may be 
feen in 54 Fathoms Water, 8 er 9 Leagues off. 3 
2. How do you know the Lizard when you ficlt make it ? 


1 1 „ 
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ſafeſt anchoring Ground? 
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A. It is the Southermoſt Land on the Coaſt, and may be ſeen 7 or 
$ Leagues off, in 42 Fathoms Water. | 2 
O: If you were forced inta Mount's Bay, where would be' the. 


A: Mount's Bay lies between the Lizard-and the Land's End; on 


the Eaſt Side of it is a high Iſland, and on the Weſt a Caſtle, called 


St. Michael's Mount. From the Eaſtward of the Bay lies a Ledge 
of Rocks near a League into the Sga; the Coaſt is full of Rocks, 
and not ſafe to anchor in. To fail into this Place I muſt bring St. 
Paul's Steeple W. N. W. keep over to the Weſt Shore, and make 
St. Clement's Ifland, which is before the Town of Mouſcholes, 


having the Caſtle on the Starboard Side: I ſhall then ſee a large 


Sandy Bay; and, wben within the Ifland, there is good anchoring 
in 7 or 8 Fathoms Water, Land- locked from all Winds but a S. E. 


Wind. 


2. What are the Dangers going ito Scilly. and the beſt Matks 
to avoid them? 4 12 117 _ 


J. St. Mary's Sound is the beſt Way into Scilly. St. Mary's If 


land lies on the S. E. Side, and hath a Garriſon thereon, and a Wind- 


mill a- breaſt of it. The Dangers are 1ſt, The Spaniſh Lodge whick 
I muſt leave on the Larboard Side near Smith's Iſland; it ſhews it - 


ſelf in bad Weather; and the next is Norman's Rock, on the Star- 
board Side, above a Cable's Length from the firſt. From St. Mary's 

Hand, a little without the Eaſtermoſt Point, the Mark to lead me is 
to keep the Vanes of the Windmill upon a Line with the two Rocks 


that lie on the Weſt Side, ſ@ that I may go between them into the 


Fair Way. 


 Direfion for Working a Ship in all diffcult Caſes that proba: 


bly may happen at Sea. 
D: Suppoſe your Ship is lying at Spithead, and the Wind at N. 
E. at, what Time of the Tide would you uamoor ? _ 5 
A. As ſoon as ſhe tends to the Ebb, I would weat away 
ſmall Bower, and take up my beſt Bower. Wo 

2. How do you unmoor ? 


— 
* 
— 


upon my 


2 1 would turn all Hands up, fee all clear below, rig the Dit, 


| overhaul the Cat and Fiſh, ſhip the Bars and Pins; then ſend ſome 
Hands down to the Cable, clap-the Stoppers on the beſt Bower be- 


fore I unbit it; then rouce down the Slack, bring to the Vial, and 
heave taut; then clap the Stoppers on the ſmall Bower before the 
Bits, and unbit. If there is a freſh Breeze, I'll wear with it bitted; 

then heave on the beſt Bower till it is above the Surface of the Wa- 
ter, then pall; out Bars, hook the Cat, haul it taut, and ſurge the 
Vial, then flick out the Cable below, belay the Cat, paſs the Stop- 


pers, and haul the Fiſh by 1 7 then hook and bouce to the Stock, 


2 belag 


228 EXAMINATION OF A 


belay the Fiſh, haul in the Buoy and Rope, and paſs my Shank 
Painters, then flack the Cat and Fiſh, unhook the Anchor, and fee 
all clear for letting it go again. I would likewiſe bit the beſt Power 
with a Range, rig the Davit out on the other Side for the ſmall Bower, 
ſhift the Vial, and proceed as before. If it does not blow hard, I 
would looſe the Top ſails, and when the Anchor's a-peak, or when 
I think myſelf near enough without tripping it, I would haul home 
my Top-fail ſheets and hoiſt them GS 
©. How do you caſt a Ship? 3 
A. If I am to caſt the Ship to Starboard, would haul my Lar- 
board Braces forward, and let my After-yards lie ſquare: I may = 
Hoiſt the Fore-top-maſt-ſtay-ſail, and keep the Sheet to Windward 5 | ' 


to help her. If I am to caſt her to Port, I would haul in the con- 
trary Braces; when caſt, fill the Head-ſails, and brace up as Circum- 'S 
ſtances require, oY 5555 vl 
N. B. If the Ship js Wind-rode, as ſoon as the Anchor js right up "1 
and down, put the Helm the Way you would have her caft, ſetting 
in the ſame Braces abaft, and the contrary forward; but if ſhe is 
Tide-rode, put your Helm the contrary Way to which you would 
| Have her caſt, and ſet in your Braces forward, Which ever Way 
your Helm is, your Braces abaft muſt be the contrary. _- 6:3 

2. How would you tack a Ship with all her Sails fete? 

A. I would hand down the Lee-bow-lines, ſtretch along the Wea- 
ther-braces, haul taut the Weather-ſheet and Lee-tacks ; then put 1 
the Helm to Lee; let go the Fore-ſheet and Fore-top-bow-line, x 
Jibb, and Stay-Tail-ſheets : When the Fore- top-ſail touches, brace 
to and help her. When aback, brace and help her. When the | 

Wind is out of the After-ſails, raiſe the Tacks and Sheets, ſhift the F 
Stay-ſail-tacks, and haul over the Stay-ſail-ſheets. When the Wind. © 
is a-head, haul the Main-ſail. If ſhe has Sternway, ſhift the Helm, 

| ſquare the Sprit-ſail-yard, haul on board the Main-tack, and aft the 
Main ſheet ; brace up the Main yard; when the Aſter- ſails are full, 
Jet go and haul : Haul on board the Fore-tack, keep in the Wea- 
ther-braces forward, and let her come to; then brace up, haul aft 
the Fore-ſheet, Jibb, and Steering-ſails, ſet the Back-ftays up, and 
haul the Bow lines; then haul taut the Weather- braces, Lee-tacks, 
and Weather-ſheet.—— Note, ſhould the Wind take me a-kead, [ 

may haul the After-ſails about, ſhift the Mizen-ſheet, and Stay-fail 
tacks, and then work the Ship the ſame Way as in Tacking., 
2. How would you tack a Ship under her three Top-fails? 
A. | would put the Helm to Lee, keep faſt the Fore-top-bow- | 
line; when the Fore-top=ſail touches, brace to and help her; when 1 
the Wind is a-head, haul the Main top-ſail, and ſhift the Helm; * 
then brace up the Main-yard, and haul the — Won nnd. | 
« Wòbben 1 


= 
f 
| 


3 
3X 
4 4 
x 
X43 
. 
1 
7 
K : 
47 
= 

* 


YOUNG SEA OFFICER. 229 


| When the After-ſails are full, let go and haul; keep in the Wea- 
ther-braces forward, and when ſhe comes to, brace up and haul the 


Main-top-bow-line and Weather- braces. SOUL EW | 
2. Huw would you wear a Ship with all her Sails ſet? 


* 


A. 1 would haul the Mizen up, and the Mizen-ſtay-fails down, 
hard a Weather the Helm, ſhiver the Mizen top-ſail, let go the 
Main and Main-top- bow-lines, eaſe off the Main-ſheet, the Lees 


main- brace, and round in the Weather- braces. When the Wind 


is abaft the Beam, eaſe the Main tack; when the Wind is aft, ſquare 
the Head-ſails, and get the Tacks on board; get aft the Sheets, ſhift 
the Jibb and Stay-ſail-ſheets over the Stays, and as ſhe comes to, 
| haul the Mizen out, and haul aft. the Mizen-flay-ſail-ſheet, brace 
the Head-yards up, haul the Bow-lines, and trim all ſharp. If a 
freſh Wind, it is proper to ſhorten Sail; in Top-gallant:- fails, 
down Jibb, and Steering-fails, take two Reefs in the Top-ſails. If 
it continues to blow harder, in Top-fails ;. I would take in the Fore 
and Mizen-top-fails firſt, becauſe it will eaſe the Ship forward; for 
when it blows hard we generally have a Head-ſea, and ſhe keeps to 
the better. Let go 8 lower away the Haul- 
yards, man your Weather Clew-line and Bunt-lines, clue cloſe up 
your Weather. ſheet. In Weather-brace up your Lee-ſheet; Steady 
our Lee-brace. Steady taut your Top fail haul-yards ; ſend the 
eople up to hand the Sail, and when they are up, before they go 
on the Yard, clap on your Rolling- Tackle to ſteady the Yard, (and 
all the Top ſails ſhould be taken in the ſame Way): Then take in 
the Main-top-ſail, and the Ship is under her Courſes. 7 | 
85 How would you wear a Ship under her Courſes? 


. | 


Haul the Main-fail up, and down Mizen-ſtay-ſail, ſquare the 
After-yards,. and hard a-weather the Helm ; man the Weather fore- 
braces, and let go the Lee-brace, and fore Bow-line; let go the 
| Fore-tack, and get on board the other, keep her large if Room, un- 
til you get the Tack on board and belay it, Then luff up the Wind, 
aft your Fore-ſheet and brace. it up. Set the After-ſails, aboard 
Main- Tack, aft Main- ſheet, brace all up, and haul the Bow-lines; 
and when your Sails are trimmed, ſhift your Rolling-tackles on the 
OY c SD UOTE | 
2. Ho would you wear a ſhip under a Main- ſail, the.Fore- ſtay- 
ſail being blown away? ? x OP? 
A. Io lay to upon the other Tack I muſt watch the Ship's falling 
off, put the Helm a-weather, and as ſhe falls off eaſe off the Sheet; 
but if that will not do, I would get ſome Hands up in the Fore- 
ſhrouds with Tarpaulins; if ſhe will not wear with this Method, 
I would haul aft the Main-ſheet again, and lay her to as before, and 
then get a Piece of Canvaſs, and laſh it round the Lee-quarter of 
the Sprit-ſail-yard, and top the Yard up as much as poſlible to pre- 
| | vent 


ſway the Yard-vp. 
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vent the Sail from filling with Water when it is looſed. When the 


Skip falls off, put the Helm a-weather, caft looſe the Lee · yard- arm 


of the Fore- ail, and haul aft the Sheet, and as the Ship falls off, 
eaſe off the Mait-ſheet; and gather aft the Weather- brace; raiſe the 


Fack, and gather aft the Sheet, and when the Ship is before the 
Wind, get on board the other Tack, aft the Sheet, ſquare the Sprit- 


fail-yard, furl the Sail, eaſe down the Helm, haul cloſe ae the Main- 
| ſheet, brace up ſharp, and haul the Bow-line. 


. Suppoſe ſhe will not wear for all this ? 

Then I would looſe the Gooſe-wings of the Foreſail ; ; if that 
wit not do, ſet the Foreſail, and wear her as under Courſes, or haut 
the Main- ſail up; if by: hauling the Main-fail up and handing j jt ſne 
will not wear, ſtrike the Mizen- yard lower down, ſtrike the Croſs- 
Jack-yard and Mizen-top-malt ; and if that will not ou cut away 


one Mizen-maſt. 


1D, How would you proceed if a Top-fail ſplits ? 
A. Let go the Bow-lines, and lower away the Haul-yatvs, clue | 


9b the Lee: ſheet, and haul vp the Bunt-lines, ftart the Weather- 
| ſheer, haul in the Weather- brace, belay the Clue-line, Bunt-line, 


and Brace, unbend the Sail, and bend another, then either furl, or 


| fer it as Cireumſtances require. -i 584. s . 


9. Suppoſe it blows hard and you ſplit your Main-fail what would 
4 - 

7 I would haul it up, and ſettle the Yard; unbend the Sail, and 
bend another; pet aboard the Main-tack, and aft the Sheet, and then 
The Sail being a- back will prevent its flutter- 
ing. Let the Sail fill, which will help and make the Vard go up 
the eaſier; while I am doing this the Mizen- ſtay- ſail ſhould be ſet. 
When the Sails füll, and the Wind blows hard, get a Tackle on 
the Weather leach to ſecure the Tack, and Preventer-ſheets ; but 
in ſmall Ships they get the Lees tacks for Preventer-ſheets, 

9.” How would — box a Ship off? 

- A. Put the Helm to Weather, haul up the Mizen, and daft the 
Mizen- ſtay-ſail, raiſe the Poretack; let go the Fore and Fore-top 
bow-lines. and Fore:ſheet; round in the Weather-braces forward, 
haul the Jibb and Stay-fail Sheets in flat forward, and” up the Lees 
bow: lines:+Tf ſhe has Stern- way, put the Helm to Lee: When ſhe 


pays off, and the After-fails are all full, eaſe of the Jibb and Stay 


fol Sheets: brace about the Head-ſails, and bring on board the 


| Fore-tack; but if ſhe has Head-way, ri ght the Helm, and tend her 


8 to; then brace up ſharp, hau the Bow-lines. 


uppoſe you are en a Wind, clofe up the Land, and ſtanding 
on Veſt run on Shore, and:you * clear the Land on the other 


7 Tack; but it blows hard, =_ Hed Fett that ſhe wont ſtay, and 


ſhould 
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ſhould. you wear you would be on Shore, how will you get upon 
the other Tack? ene 321+ 00 wt bee 

A. Some would ſay I ſhould Club-haul ber. This is done by 
putting the Helm to Lee, and letting go the Lee Anchor, and bring 
her up, Head to Wind, eut the Cable, and haul aboat the Aﬀter- 
fails; and when they are full, brace about the Head-ſails, haul of 
board the Fore-tack, and brace up the other Way; but that whict 


2 er:1h 


is moſt c.mmon is, by Box- hauling ber. 
9. How. would you Box-haul a Ship ? © EITIG ITE nf 
A. If ſhe refufed Stays, I would haul the Mixen up, haul about 
the After-ſails, and let go the Weather- bow-lines forward; haul 
the Lee-bow-lines, ſet in the Weather-braces, and keep the Head 
fails a back to prevent the 'Ship's having Head-way, by which 
Means ſhe will pay round in her Length. I muſt obſerve to ke 
the Helm a-lee, by Reaſon ſhe will have Stern-way, and as ſhe fal 
off, muſt keep the After-ſails ſhivering; when ſhe is before the 
Wind, brace up abaft, and get aboard the Fore-tack, and as ſhe 
comes to, haul the Mizen out, and trim {harp. „ OT ED. 
A Suppoſe you are upon a Wind, and let the Ship come up in 

the Wind, and are all aback, what would you do? 
A. Haul the Mizen up, let go the Main and Main-top-bow-lines, 
the Lee-main and Main-top-ſail-braces, and lay all ſquare abaft; 
put the Helm to Leeward if ſhe has Sternway; when the Wind is 
abaft, ſhift the Helm; and as ſhe gets Head-way, baul in a little 
of the Starboard Braces abaft, haul the Mizen out, and brace ſharp 
up abaft, and haul the Bow-lines, and then I am on the ſame Tack 
2. If by Accident your Ship was brought by the Lee, what 
would you do? e | f.. og 
A. When a Ship is brought by the Lee, it is commonly occa- * 
caſioned by a large Sea, and by the Neglect of the Helm's-man. 


When the Wind is two or three Points on the Quarter, the Ship 


taking a Lurch, brings the Wind on the other Side, and lays oh 
Sails all dead to the Maſt ; as the Yards are braced up, th: then 
having no Way, and the Helm being of no Service, I would there- 
fore brace about the Head - ſails ſharp the other Way, then haul the 
Main-ſail up, and juſt keep the Main and Main- top- ſail ſhivering : 
When ſhe gathers Way, and brings the Wind aft again, raiſe the 
Fore-tack, and fquare the Head-fails ; trim the Sails as they were 
before, and bring her to her Courſe again handfomely.—N, B. It 
is dangerous to bring a Ship by the Lee in a Gale of Wind ; for ſhe 
lving entirely againſt the Sea, her Sails can be of no Service till 
braced about. 2285 


2. Suppoſe you were upon a Lee-ſhore, and had neither Room 


} 
4 
| 
| 
| 
| 


dj2 -EXAMINATI 0 N OF A 


to wear or ſtay, nor any anchoting Ground, how would you put the 


Ship's Head round the other Way? „ 
A. I would put my Helm hard to Lee, and when ſhe comes 
Head to Wind, raiſe the Main and Fore-tacks directly, make a Run 
with my Weather-braces, and clap all back at once; then haul for- 
ward the Lee-tacks and Bow-lines as far as I can, that the Ship may 
fall round on her Heel; and when the Main- ſail begins to ſhiver, J 


would haul it up, and fill my Head-fails, and ſhift the Helm hard 
n- weather; then when the Wind comes on the other Quarter, haut 
on board the Main- tack, and bring her cloſe to the Wind. 7 


Q: Suppoſe you were upon a Lee-ſhore, and had neither Room to 


wear or ftay, and you had anchoring Ground, what would you do? 


A. When I ſee the Danger, I would take a good Hawſer and 
lead it out of one of the Quarter-ports, and bend it to the Anchor to 
Leeward; the other Part I would bring to the Capftan, and ſhip 
the Bars, and when I go to tack, clap my Helm a-lee: As ſoon 
as the Wind is out of the Main-ſail haul it up, and then let go the 


Anchor, and heave on the Spring to caſt her; becauſe the Cable 


ſhould not check her when ſhe comes Head to Wind : Brace about 
the Main-yard, haul on board the Tack, and cut away the Cable 
and Spring; when the Main-fail fills, ſet the Fore-ſail ; haul aboard 
the Tack, and trim her to the Wind, 5 . 


2. Suppoſe it blows hard, and you cannot carry your Courſes, 
PP * EF 


ight coming on, and it is likely to blow harder, what will you 


dof 


A. I would haul the Fore-ſail up and furl it, balance the Mizen 
and reef the Main-ſail, haul the Mizen out to keep her to, then haul 
up the Main-clue-garnet and Bunt-line, ſquare the Yard, and get 
Stops round the Maſt by the Booms to hook the Yard-tackles to 


for Rolling-tackles; then lower down the Yard, and reef the Sail; 


baul on board the Tack, geft aft the Sheet handſomely, and wy 


the Yard up. Tend the Braces, bouce up the Bow-line, and hau 


up the Mizen. 


| 2; You are juſt a-breaſt of Portland, the Wind has taken you 
| a=back, and you have not Time to take in your Sails, for you will 
be on Shore preſently ; how will you proceed ? 


A. If the has Head-way, I will put the Helm a-weather, let go 
the Fore-ſheet and Larboard-braces; as ſoon as the After-ſails 
ſhiver, haul down the Main-topmaſt Steering-ſails, and if it blows 
freſh take in Topgallant-ſails. Brace up the Afﬀter-yards ; when 
full, brace up forward, and haul on board the Fore-tack, and trim 


all ſharp; haul taut the Weatber-braces, and haul the Bow- 


2 8 r 


1 to the Bits of the Fore- caſtle, or to the Cat- heads. 
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E. Suppoſe the Ship is under Top-ſails, and you muſt make all 
e Sail you can? 1 0 * 
A. Down Fore-fſail, hoiſt Jibb and Stay-ſaile, ſet Top-gallant-ſails 
and Royals fore and aft, ſer Sprit-ſail, and Sprit-ſail-top ſail and 
Driver; haul taut the Lee Clew-lines and Weather-lifts and Braces ; 
then rig out the Top- maſt-ſteering-booms, and ſend down the Haul- 
yards and Tacks; then hoiſt up the Top- maſt-ſteering- ſails and 
Top-gallant-ſfteering- fails, and then ſet the lower Steering-ſail fot- 
ward. 5 1 
©, In caſe you were to carry away your Maſt, what Method will 
you take to get clear of the Wreck? . VV 
A. I would put my Helm a-weather to give the Ship ſome Way 
through the Water, and then cut away. ; : 1 
9. _ you were to carry away your Bowſprit, what would 
vou do N TI. 5 
"0 Should that happen, or that I ſhould ſpring my Bowſprit, I 
would immediately wear Ship, and keep her before the Wind; and 
then, for Security of the Foremaſt, I would carry forward Runners 
and Tackles, and bounce them well taut, till I can get a Hawſer, 
or ſufficient Rope, and clench it round the Maſt-head, and ſecure it 


D. Suppoſe the Wind at S. W. and you are well up the Channel, 
making the beſt of your Way to the Downs, how will you proceed 
if it blows hard, and you ate under a Main-ſail ? = 5 
A. Reef the F 0 and then haul the Main- ſail up, and wear 
Ship, then furl it; when before the Wind, ſet the Fote-ſail; when 
a- breaſt the Foreland, haul the Fore-ſail up and furl it, and run in 
under bare Poles. Hook the Top-Tackle- falls; fee the Lee-jeers; 
Top- ſail- ſhifts, Lifts, and all clear for ſtriking Yards and Top- maſts. 
Then run into a good Birth, and ſtrike Yards and Top-maſts : The 
Sheet-anchor being over the Side, and the beſt Bower bitted with a 
long Range, the Stoppers, Ring-ropes, and Stream buoy all ready, 
put the Helm to Port, haul the Mizen out, and let go the beſt Bower, 
and veer away two Cables before I check her; then veer away Half 
a Cable more, and bring her up. When tte Ebb makes, I would 
let go the ſmall Bower in nine Fathoms Water, having Deal-M.IL 
and Deal-Caſtle in one. 8 . 


* — * — — — — 


8 — 


Neceſſary Remarks on Coming into the Channel. 


PERSONS coming from a long Voyage, without Doubt, try for 
* Ground in Time, and, if poſſible, would keep in the Latitude 
of 49"N. in which Latitude, and in ninety Fathoms Water, you will 
have fine Sand-ſixty-ſix Leagues from the Lizard; but, ſhould you 
be in the Latitude of Scilly, then coarſe Ground, and eighty Fathoms. 
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from the Latitude 4 
failing ſix or ſeven Leagues, you will ſnoal five Fathoms at once; 
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In coming in, having ſtruck Ground in ninety Fathoms, you will, 
30' to 49*,, meet with the ſame Depth: then, 


you run in that Depth for ſome Time, and deepen again; and per- 
haps ia three Lezgues you ſhoal again; for it is to be ſuppoſed the 
Ground is not gradual : You muſt therefore have Recourſe to the 
general Soundings, not to Particulars. + Bat if, in coming in, you 


meet with Sand inter{perſed with black Specks like beaten Pepper, 


and you have ſixty four Fathoms, then Scilly bears N. E. by N. 
fourteen Leagues; and if, at any other Depth, you have the ſame 


| Soundings from ninety to ſixty-four Fathoms, you have the Channel 


fairly open. When you are in the Latitude of 49* 30), and have 
feventy-five Fathoms, you muſt be ſure to ſteer E. by S. or E. S. E. 
and then you will but keep your Latitude good; Which, if poſſible, 
do not go to the Northward of, till you get within Scilly ; nor then, 
without you have an Opportunity of making the Land. When you 


are a-bfeaſt of Scilly, it you be not to the Southward of 49? 25/ nor 
to the Northward of 49* 207 and have ſixty Fathoms, you are ſure 
to be the Length of Scilly, and in the Latitude as before- mentioned; 


with thirty-five Fathoms you are abreaſt cf the Lizard. 


If at any Time you ſhould be to the Scuthward, and have from 


ninety to ſcyenty Fathoms, or in the Latitude of Ufhant, or farther 

Southerly, you will have reddiſl} Gravel Sand, with many Pieces of 
Shells; which Scundings are no where to be found in the Channel. 
If in the Latitude of Uſhant you have eighiy-fix Fathoms, you are 


diſtant from thence thirty-ſix Leagues: it ſeventy Fathoms, cleven 
Leagues ; then you muſt be careful in the Night or thick Weather 


to come no nearer to it than ſixty-three Fathoms, nor to the Leams 
than fixty five Fathoms. You may know when you are to the 


Northward or to the Southward of Scilly by the Ground. When 
you are to the North ward, or in the Latitude of it you have Ouze 


on the Lead from eighty five to ſixty Fathoms; then you muſt haul. 
to the Southward till you meet with coarſer Ground, which you 


will have to the Southward of Scilly; you may depend on having 


Ouze on the Lead in this Latitude, or to the Northward of it; ſo 


that if you keep the Lead going, you may prevent falling to the 


Northward. For your better knowing when you are near Scilly, 
you will find on the Lead black Stones, the like of which are no 
where elſe in the Channel. In the Night come no nearer than fifty- 


three Fathoms ; and in that Depth you are not above thiee Leagues 


from the Scilly Rocks. That you may know if you be within Scilly, 


and in the Channel, ſtand to the Southward, and you will have 
deeper Water ; to the Northward, and you will have ſhoaler. Come 
no nearer to the Lizard, in the Night, than forty-five Fathoms, If 
running up the Channel in the Night, keep without the Stream of 
forty Fathoms, for in that Stream the Eddyltone lies: between the 


Start and Portland, no nearer than twenty=tour Fathoms; nor from 
Portland to the Neſs, than twenty Fathoms if in the Night or thiek 
— — Wenther, 
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Weather. When you are in the Fair-way, up Channel, you will 
always have fine Sand, intermixed with bleck Speck's and Hake's 
Teeth. By this Time you will moſt probably have made the Land; 


but obſerve that between Beachy and the Wight there are from thirty 
to thirty-eight Fathoms Water; by which you may be led to ima- 


gine yourſelf farther out than you are. That Depth is found at four 
er, Diſtance from the Owers and Eaſtborough head. | 

Having proceeded ſo far in the Examination of the young Officer, 
it may not perhaps be thought ſuperfluous at this Time to give him 
ſome Idea of the Manner of an Engagement at Sea, we fhall there- 


fore begin with the Exerciſe of the great Guns, 


Exerciſe of the Great Guns. 


1 Silence LEE © +. wo. . 
2 Caſt looſe your Guns ] 9 Spunge your Guns 
3 Level your Guns 10 Load with Cartridge 
4 Take out your Tompions | 11 Shot your Guns 


* 


8 Run out your Guns | | 12 Put in your Tompions 
6 Prime 13 Houſe your Guns 
7 Point your Guns I x4 Secwe your Guns, 


" TPON Beat to Arms (every Body having immediately repaired 


23 to their Qdarters) the Midſhipman, commanding a Number 


of Guns, is to ſee that they are not without every neceſſary Article, 


nas (at every Gun) a Spunge, Powder-horn, with its Priming wires, 


and a ſufficient Quantity of Powder, Crow, Handſpike, Bed, 
Quoin, Train-tackle, &c. ſcnding, without Delay, for a Supply of 
any Thing that may be milling; and for the greater Certainty of 
not overlooking any Deficiency, he is to give ſtrict Orders to each 


Captain under him, to make the like Examination at his reſpective 
Gun, and to take Care that every Requiſite is in a ſerviceable Con- 


dition, which he is to report accordingly. And, beſides the other 
Advantages of this Regulation, for the ſtill more certain and ſpeedy 
Account being taken upon theſe Occaſions, the Mio ſhipman is to 
give each Man his Charge at Quarters (as exprefled in the Form of 
the monthly Report) who is to ſearch for his particular Implements, 
and, not finding them, is immediately to acquaint his Captain, that 
upon his Report to the Midſhipman, they may be replaced. The 
Man who takes care of the Powder is to place himſelf on the oppo- 
ſite Side of the Deck from that where we engage, except when 
fighting both Sides at once, when he is to be amidſhip. He is not 
to ſuffer any other Man to take a Cartridge from him, but he who is 


appointed to ſerve the Gun with that Article, either in Time of 2 


7 & real 


real Engagement, or at Exerciſe, Lanthorns are not to be brought 
to Quarters in the Night, until the Midſhipman gives his Orders for 
| ſo doing to the Perſon he charges with that Article, Every Thing 


che Exerciſe begins with, 
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coiled up in a ſmall Compaſs, is to be made faſt to the Eye-bolt above 
the Port, the Laſhing-tackles at the ſame Time to be caſt looſe, and 
the Middle of the Ercachigg ſeized to the Thimble of the Pomillion. 


laid upon the Deck by the Gun. 


in the lit ch of the Breeching is to be cut, th. t the Gur. may come 
ſußfficiently within board for loading, and that the Force of the Re- 
| Evil may be more ſpent before it ads upon the Breeching. 


of the Bed's being placed upon the Axeltree of the Carriage, with 
other. Tn | 


which ſupports the inner End of it, that it may not be thrown out 
of its Place by the Violence of the Gun's Motion, when hot with 
fiequent Diſcharges e 5 
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being in its Place, and not the leaſt Lumber in the Way of the Guns, | 


: 1. Silence. 
At this Word every one is to obſerve a ſilent Attention to the Of- 
2. Caſt looſe your Guns. 


The Muzzte-laſhing is to be taken off from the Guns, and, being 


The Spurge to be taken down, and with the Crow, Handſpike, &. 


N. B. When prepared for engaging an Enemy, the Seizeng with. 


3. Level your Gun, 

The Breech of your Metal is to be raiſed, ſo as to admit the Foot 
the Quoin upon the Bed, both their Ends being even one with the 
N. B. When levelled for firing, the Bed is to be laſhed to the Belt 


4. Take out your Tompions. 


The Tompion is to be taken out of the Gun's Mouth, and left 
hanging by its Laniard. R 


5. Run out your Guns. 


With the Tackles hooked to the Upper Bolts of the Carriage, the 
Gun is to be bowſed out as cloſe as poſſible, without the Aſſiſtance 
of Crows or Handſpikes; taking Care at the ſame Time to keep the 
Breeching clear of the Trucks, by hauling it through the Rings; it 
is then to be bent ſo as to run clear when the Gun is fired, When 
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che Gun is out, the Tackle-falls are to be laid along-ſide the Car- 
riages in neat Fakes, then when the Gun, by recoiling, overhauls 
them they may not be ſubjeCt to get foul, as they would if in a com- 
mon Coil, _ = 


Tf the Cartridge is to be pierced with the Priming-wire, and the 
Vent filled with Powder, the Pan alſo is to be filled; and the flat 
Space, having a Score gr it at the End of the Pan, is to be co- 
veted, and this Part of the Priming is to be bruiſed with the round 
Part of the Horn. The Apron is to be laid over, and the Horn put 
up out of Danger from the Flaſh of the Priming, e | 


7. Point your Gune, | 


At this Command the Gun is, in the firſt Place, to be elevated te 
the Height of the Object, by means of the Side-ſights ; and then 
the Perſon pointing is to direct his Fire by the upper Sight, having a 
Crow on one Side and a Handſpike on the other, to heave the Gun 
by his Direction till he catches the Objet, „ 
N. B. The Men who heave the Gun for pointing are to ſtand be- 
tween the Ship's Side and their Crows or Handſpikes, to eſcape the 
Injury they might otherwiſe receive from their being ſtruck againſt 
them or ſplintered by a Shot; and the Man who attends the Captaia 
with a Match is to bring it at the Word, Point your Guns,” and 
| kneeling upon one Knee oppoſite the Train Truck of the Carriage, 

and at ſuch a Diſtance as to be able to touch the Priming, is to turn 
his Head from the Gun, and keep blowing gently upon the lighted 
Match to keep it clear from Aſhes. And as the Miſſing of 2 
my in Action, by Neglect or Want of Coolneſs, is moſt inexcuſa- 
ble, it is particularly recommended to have the People thoroughly in- 

ftruQed in pointing well, and taught to know the Inconveniences of 
not taking — — to hit their Mark; wherefore they ſhould 
be made to elevate their Guns to the utmoſt Nicety, and then to point 
with the ſame Exactneſs, having caught the Object through the up- 
per Sight at the Ward, ( „ e 


The Match is inſtantly to be put to the bruiſed Part of the Prims 
ing; and when the Gun is diſcharged the Vent is to be cloſed, in or- 
der to ſmother any Spark of Fire that may remain in the Chamber 
of the Gun; and the Man who ſpunges is immediately to place him- 


felf by the Muzzle of the Gun in Readineſs, when at the next 
Word, 


9. Spunge f 


ne- 
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9. Spunge your Guns, 


The Spunge is to be rammed down to the Bottom of the Chamber 
and then twiſted round, to extinguiſh eſtfectually any Remains of Fire; 


to ſhake off any Sparks or Scraps of the Cartridge that may have 


to go to the Box, and by the Lime the Spunge is out of the — he 
is to have it ieady ; and at the Word, 


10 Load with Cartridge: 


r 


8 
. 


4 


a Wad after it) is to be put into the Gun, and thruſt a little Way 
. Within the Mouth, when the Rammer is to be entered; the Cartridge 
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is to keep his Priming-wire in the Vent, and, feeling the Cartridge, 


. 


— 


Shot is to provide one, or two, according to the Order at that Time, 


drawn, at the Word, 


11. Shot your Guns? 


| thruſt a little Way down, when the Rammer is to be entered as 


and there have a Couple of forcible Strokes, when the Rammer is 
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is to be lecured in the Place i it is at all Times kept | in. 


12. put in your Tompions. 


4 


The Tompions t to be put into the Muzzle of the Cannon, 


13. Houſe your Guns. 


The Seizing is to be aut on 2gain upon the clinched End of the 
Breeching, leaving it no flacker than to admit of the Guns being 
houſed with Eaſe. The Quoin is to be taken from under the 
Breech of the Gun, and the Bed, ſtill reſting upon the Bolt, with- 
in the Carriage, thruſt under, till the Foot of it falls «ff the Axel- 


e ee 
_ + + 40-2 20 Mites. „„ _ N 


F 00h, 


and when drawn out to be ſtruck againſt the Outſide of the Muzzle, 


come out with it, and next its End is to be ſhifted ready for loading; 
and, while this is doing the Man app inted to provide a Cartridge is 


The Cartridge (with the Bottom End firſt, Seam 8 and 


is then to be forcib] y rammed down, and the Captain at 'the ſame Time 


is to give the Word home, when the Rammer is to be drawn, and 
not before. While this is doing, the Man. appointed to provide a 


ready at the Muzzle, with a Wad likewiſe, and when the Rammer | is 


The Shot aid the Wad upon it are to be put into the Gun, ** 
before. The Shot and Wad are to be rammed down to the Cartridge, 


to be drawn, and laid out of the Way of the Guns and Tackles, if 
the Exerciſe or Action is continuing; but, if it is over, the Young 2 


1 leaving it to reſt upon the End which prejecls out from the 
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Foot. The Metal is to let down upon this. The Gun is to be 


placed exactly ſquare, and the Muzzle is to be cloſed to the Wood, 
in its proper Place for paſſing the Muzzle-laſhings, 


14. Secure your Guns. 


The Muzzle-lafhings muſt be firſt made ſecure, and then with 


one Tackle (having all its Parts equally taut with the Breeching) 
the Gun is to be laſhed. The other Tackle is to be bowſed tzut, 


and by itſelf made faſt, that it may be ready to caſt off for laſhing a 
fecond Breeching. e 8 


N. B. Care muſt be taken to hook the firſt Tackle to the upper 


Bolt of the Carriage, that it may not otherwiſe obſtruct the Reey- 


ing of the ſecond Breeching, and to give the greater Length to the 


End Part of the Fall. No Pains mult be ipared in bowſing the 


Laſhing very taut, that the Gun may have the Icaſt Play that is 
poſſible, as their being looſe may be productive of very dangerous 
Conſequences. The Quoin, Crow, and Handſpike, are to be put 


under the Gun, the Powder-horn hung up in its Flace, &c. 


Being engaged at any Time when there is a large Swell, a rough 
Sea, in ſqually Weather, &c. as the Ship may be liable to be ſud- 


denly much heeled, the Port Tackle-fall is to be kept clear and 


(whenever the Working of the Gun will admit of it) the Man 
charged with that Office is to keep it in his Hand; at the ſame 
Time the Muzzle-laſhing is to de kept faſt to the Ring of the Port, 
and being hauled taut, is to be faſtened to the F ye- bolt, over the 


Port- hole, ſo as to be out of the Gun's Way in firing, in order to 


haul it in any Time of Danger. | 
This Precaution is not to be omitted, when engaging to tha 
Windward any more than when to the Leeward, thoſe Situations 
being very ſubject to alter at too ſhart a Warning. 
A Train-tackle is always to be made Uſe of with the Lee Guas, 
and the Men ſtationed to attend it are ta be very careful in prevont- 


ing the Gun's Running out an improper Time, 


" —_— 


T How to Form the Line. 
UHE next Thing thought neceſſary, 22 to gire mga 3 a 


an Idea of forming the Line, which is that Arrangement or 


Order, in which a Fleet of Ships of War are diſpoſed to engage an 


nemy. | 1 
The Diſpoſition, which is the beſt calculated for the Operations 


of naval War, is formed by drawing up the Ships in a long File or 
Right-line, prolonged from the Keel of the hindmoſt to that of 
the foremaſt, and paſſing longitudinally through the Keels of all 


the 
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the others from the Van to the Rear, ſo that they are, according to 
the Sea Phraſe, in the Wake of each other. | 3 
In this Line or Order of Battle, all che Ships of which it is com- 
poſed are cloſe hauled upon the ſtarboard or larboard Tack, about 
50 Fathoms diſtant from each other. oy 5 
A Fleet is more particularly drawn up in the Line when in Pre- 
ſence of an Enemy. It ought to be formed in ſuch a Manner as 
that the Ships ſhould mutually ſuſtain and reinforce each other, and 
pot preſerve a ſufficient Space in their Stations to work or direct their 
Movements with Facility, during the Action. Thus they will be 
enabled c ffectually to cannonade the Enemy without incommoding 
the Ships of their own Squadron. | „ 
| The Line cloſe hauled is peculiarly choſen as the Order of Battle, 
| becauſe if the Fleet, which is to Windward, were arranged in any 
other Line, the Enemy might ſoon gain the Weather-gage of it; 
and even, if he thinks it expedient to decline that Advantage, it will 
; hy be in his Power to determine the Diſtance between the adverſe 
Fleet in an Engagement, and to compel the other to Ation, The 
| Fleet to Leeward being in a Line cloſe hauled, parallel to the Ene- 
my, can more readily avail itſelf of the Change of the Wind, or of 
the Neglect of its Adverſary, by which it may, by a dextrous Ma- 
nagement, get to Windward of him; or ſhould he fail in his Attempt 
it will nevertheleſs be enabled, by the favourable State of the Wind, 
to avoid coming to Action if the Enemy is greatly ſuperior, or to 
prevent him from eſcaping, if he ſhould attempt it. 8 
HBeſides theſe Advantages, this Order of Battle is ſingularly con- 
venient and proper in other Reſpects. The Sails of each Ship are 
_ diſpoſed in ſuch a Manner as to counteract each other, ſo that the 
Ships in general neither advance nor retreat during the Action. By 
this Circumſtance they are enabled to retain their Stations with 
greater Stability, and to proſecute the Battle with Vigour and Reſo- 
lution, yet without Perplexity and Diſorder. The Uniformity of 
the Line will be preſerved, ſo that the Admiral's Orders may be 
_ readily communicated by Signals from the Van to the Rear. The 
Diſtreſs of any particular Ship that is diſabled, and rendered incapa- 
dle to continue the Action, will be preſently diſcovered, and her 
Place accordingly ſupplied by one of the Ships in Reſerve, The 
_ Circumſtances and Situation of the Enemy's Line will be ever open 
to the View of the Commander in Chief, ſo that he may be ena- 
| bled to convert any Diſaſter that may happen therein to bis own Ad- 
vantage. . 3 1 
= 3 be alledged, indeed, that the ſame Reaſons hold good with 
es to the Enemy to whom this Arrangement will be equally be- 
neficial. It may alſo be obſerved, that particular Occaſions have 
rendered it neceſſary to break the Order of the Line, and that ſome- 
times this Expedient has been practiſed with equal Judgment and 
Succeſs, To the firſt of theſe Allegations it may be anſwered, that 
| in 
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In War, as well as in Politics, there are certain general Rules 
abſolutely neceſſary to be obſeryed by the hoſtile Powers : 
Rules which are founded on mutual Co 
rized by the invariable Example of all, Ages. Whatever tends 
to facilitate the Deſigns of the adverſe Parties on each other, or 
whatever operates to ſhorten the Period of War, and render it leſs 
deſtructive and fatal, are Objects which ought never to be diſte- 
garded. Diſorder has not only a Tendency to protract the War, but 
to make it more bloody and ruinous, and to aggravate all the Cala- 
mities with which it is inſeparably attended. Perhaps this Obſerva- 
tion is particularly applicable to our preſent Purpoſe, unleſs the Con- 
ſequences of Niſorder in a Sea Fight, as related above, ſhould ra- 
ther be conſidered as the Creation of Fancy than a Recital of Facts 
_ naturally reſulting from known Cauſes. Although peculiar Circum- 
ſtances have ſometimes, by their Succeſs, juſtified the Meaſure of 
engaging an Enemy's Fleet without forming the Line; or after the 
Line has been ſeparated ; there is nevertheleſs very few Operations 
in War that require greater cans ors Vigilance, if the hoſtile 
Fleets are very near to each other. Perhaps no militaty Enterprize 
can be attended with greater Hazard, or with fewer Hopes of Suc- 
ceſs. The inceflant Fire of ſo large an Aſſembly of Ships, in a 
very ſhort Time covers the Scene of Action with a Cloud of Smoke, 
which is conſtantly accumulating. The Winds that enable the two 


Fleets to approach each other are ſoon become extremely feeble, or 


perhaps perfectly lulled, by the Exploſions of a vigorous Cannonade: 
They are of Courſe incapable any longer to diſſipate the Smoke, 
which then darkens the Air, and is almoſt impenetrable to the Eye. 
If in this Situation the hoſtile Ships are promiſcuouſly ſcattered 
among each other, it is eaſy to foretel the Miſchief, Perplexity, and 
Diſtraction to which the Whole will be inevitably expoſed. Not 
only is the moſt comprehenſive Skill of the Commander in Chief ren- 
dered uſeleſs; the ſmaller Ships, abandoned to their ill Fortune, 
may be tore to Pieces by ſuperior Force without Relief or Succour : 
And what is infinitely worſe than all, the Ships of the ſame Fleet 
may cannonade each other; with all the Reſolution and Spirit which 
they exert againſt their Enemies. If the Deſign of War is Conqueſt, 
and not Maſſacre, it is thus totally perverted. The Battle, inftead 
of being brought to a ſpeedy Iſſue, and decided by a Victory and 
Defeat, is unhappily protracted into a Scene of Slaughter and Ruin, 
equally fatal and dec:five to both Parties. „ . 8 
If then Diſorder and Confuſion are fraught with ſuch dangerous 
Conſequences in a naval Armament, it is no leſs certain that the 
principal Sinews of its Strength are diſcipline, Regularity, Vigi- 
lance, and Activity. It has been already remarked, that the Ships 
of the Line ſhould be ſufficiently cloſe to ſuſtain each other; for if 
they are farther apart than thoſe of the Enemy's Line, many fin- 
le Ships will ſuffer the F - of two at once, Hence the Fleet 
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is rendered inferior to that of the Enemy at the Onſet of Battle; a 


Circumſtance which evinces the Superiority of larger Ship's accom- 


panied with weightier Metal. The Enemy is defeated by the Efforts 


of a more numerous and more powerful Artillery. | 
Beſides theſe Advantages, the larger Ships are in other Reſpects 


highly preferable in a Line of Battle; they overlook thoſe of an in- 


ferior Rate, which are accordingly laid open to the Fire of their 
Muſquetry. In a high Sea they can more ſafely employ the Artillery 


of their lower Deck than a ſmaller Ship, and if both are obliged to 


ſhut their Lower Deck Ports, the Advantige of the three-decked 
Ships, with regard to their Cannon, will yet be conſiderable. They 
have three Tiers againſt two, and two againſt one; the ſame Supe- 


riority ſubliſts in caſe they ate diſmaſſed, or when the upper Deck is 
incumbered with the Ruins. reno = 
The large Ships, being higher between Decks, are leſs incommod- 
ed with the Smoke, and their Cannon are managed with greater Fa- 
cility. 0 . 
T he large Ships, having greater Solidity of Frame are better cal- 


culated to rcfiſt the Effects of Battle and Tempeſt. In general alſo 
they ſail better than the ſmall ones, except in fine Weather ; for in 


a freſh Wind, when the Sea becomes agitated, they have always a 


Superiority. 


The Fire-ſhips do not ſucceed ſo well againft large Ships as the 


| ſmaller ones; the Artillery wil! fink them or oblige them ſooner to 
relinquiſh their Deſign, and they are eaſily towed away by the great 

Long- boats. 535 3 3 
The Line of a Fleet, which has ab undance of capital Ships, need 


not be ſo much incloſed as that of an Enemy who has fewer. The 
former may be alfo leſs numerous without being weaker, 


An open Line will, on many Occaſions, work more eafily than 
one which is more incloſed ; and, if it is leſs numercus, the Move- 
ments thereof are more expeditious, the Signals better attended, the 


general Order more exactly preſery:d, and the Ships leſs liable to be 
ſeparated. Hence it will be leſs embarraſſtd by a Change of Wind, 
and the Order will be ſooner re- eſtabliſhed. „„ N 


A leſs numerous Line will more readily approach or eſcape from 


an Enemy or a hoſtile Shore; and, finally, when cruiſing in a ſmal- 
ler Space, it will not be ſo much contracted, 


From the preceding Reflections it reſults, that the Line which 


contains more capital Ships will be ſtronger than one more numerovs 
if compoſed of ſmaller Ships. This Reflection, however, does not 
exclude a certain Number of the third and fourth Rates, which is 
neceſſary in all naval Armaments, 5 

As ihe hoſtile Fleets ae diawn up in two oppoſite Lines, with 
their Sides to the Wind, it is evident that one mult be to the Lee- 
ward of the other. Both Situations, however, have their Defeats 
as well as Advantages. 

The Advantages of a Weather-hne are generally, that it may 


approach 


on 


WERE . , 
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| approach the Enemy ſo as to determipe the Time and Diſtance of 


Action. If it is more numerous than the Lee-line, it may eaſily 
appoint a Deiachment to fall on the Van and Rear of the latter, 
and incloſe it between two Fires. It is little incommoded yi the 
Fire or Smoke of the Cannon, and may diſpatch. the Fire-ſhips, 

under Cover of the Smoke, upon the diſabled Ships of the Lee- 


line, or whereſ-ever they may occaſion Perplexity and Diſorder, b 
obliging the Enemy to break the Line and bear away. | 


The Weather-line has, neverthlcleſs, its Defects, which ſome- 


times counterbalance the Advantages above-recited. If the Sea 
is rough and the Wind bo feraus, it cannot readily fight with the 


Lower-deck Battery : it cannot decline the Action without the dan- 
gerous Expedient of forcing through the Enemy's Line; and, if it 
keeps the Wind, the Lee-line may incloſe and totally deſtroy it, 


eſpecially if it is inferior in Number to the latter, or if the Ships 


thereof are in bad Condition; for it then can find no other Reſource 
but in the Dexterity of its Manceuvres, unleſs it is favoured by 


Wind or any Overſight of the Enemy. The diſabled Ships of the 


Weather-line muſt tack to avoid falling into the Enemy's Fleet; 


and if they are much ſhattered they may be alrogether ſeparated from 
their own Fleet, particularly if they are in the Rear of the Line. 


Te Line to Leeward has alſo its Advantages, which have occa- 


Tonally been preferred to thoſe of the Weather-line, The Ships : 


of the former may uſe the Guns of their lower Deces, without the 
Hazard of taking in much Water at the Ports in ſtormy Weather; 


whereas the Line to Windward dares not open them without the 


greateſt Danger. If the Lee line, although more numerous, can- 
not fo eaſily double upon the Van and Rear of the Enemy, and 
incloſe them between two Fires, it may nevertheleſs have Oppor- 


tunities of tacking, and cutting off a Part of the Enemy's Rear, 


by obliging them to bear away or ſeparate from the Reft. - The 


diſabled Ships to Leeward are much more readily removed from the 


Line than thoſe to Windward, without being obliged to tack and 


Continue expoſed to the Enemy's Fire, they bear away and remain 
at a competent Diſtance from the Fleet in a State of Salety ; finally, 


the Lee-line can with more Facility avoid the Action than its Ad- 


verſary, a Circumſtance which is extremely favourable to an inferior 
Squadron, „ | | | 


The Defects of the Lee-line, on the contrary, are, that it can- 
not decide the Time and Diſtance of the Battle, which may com- 
mence before it is ſufficiently formed, and it will perhaps be at- 
tacked by an Enemy, who bears away upon it in regular Order. 
The Fire and Smoke of the Weather-line are a greater Inconve- 


nience to it, and it cannot eaſily break the Enemy's Line with its 


Fire ſhips, which are very flowly and with great Difficulty con- 
veyed to Windward. $: : | ED Face 


it muſt be remarked, that the Admiral's Ship attentively preſerves 


Ber Station in the Center of the Line; for if the Commander in 
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Chief ſhould give Way to the Caprice or Inattention of any of thoſe 

under his Direction, it would introduce an endleſs Diſorder into the 

Squadron. „ . 5 1 5 8 
In an Engagement the Ships are generally brought to with the 

Main- top ſails laid back, and their F 

poſe of bearing away more readily when Occaſion requires. 
The Line is ſaid to be formed a-breaft when the Ship's Sides are 


all parallel to each other on a Line which croſſes their Keels at Right 
Angles. This is more frequently uſed in purſuing or retreating, 


with the Wind right-aft, ſo that the Line forms a Perpendicular with 
the Direction of the Wind. | VF 
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The Manner of an Engagement. 


2 ceſſary to be known is the Manner of an Engagement at 
= CF — 


The whole Economy of a naval Engagement may be arran 


under the following Heads; viz. the Preparation, the Action, and 


the Repair or Refitting for the Purpoſe of Navigation. 

The Preparation is begun by ifluing the Order to clear the Ship 
for Action, which is repeated by the Boatſwain and his Mates at all 

the Hatchways, or Staircaſes, leading to the different Batteries. 

As the Management of the Artillery in a Veſſel of War requires a 

rouhderable Number of Men, it is evident that the Officers and Sai- 
1ors muſt be reſtrained to a narrow Space in their uſual Habitations, 

in order to preſerve the internal Regularity of the Ship. Hence the 


Hammocks, or hanging Beds of the latter, are crouded toge- 


ther as cloſe as poſſible between the Decks, each of them being 
1:mited to the Breadth of fourtcen Inches. They are hung parallel 
20 each other in Rows, ſtretching from one Side of the Ship to the 
other nearly throughout her whole Length, ſo as to admit of no Paſ- 
ſage, but by ſtooping under them; as the Cannon therefore cannot 
be worked while the Hammocks are ſuſpended in this Situation, it 
becomes neceſſary to move them as quick as poſſible, By this Cir- 
cumitance a double Advantage is obtained; the Batteries of Can- 


non are immediately cleared of an Incumbrance, and the Hammocks 
are converted into a Sort of Parapet, to prevent the Execution of 


ſma!l Shot on the Quarter-deck, Tops, and Forecaſtle. At the 
Summons of the Boaiſwain, ** Up all Hammocks,” every Sailor re- 
pairs to his own, and, baving ſtowed his Bedding properly, he cords 


it up firmly with a Laſhing, or Line provided for that Purpoſe, 


He then carries it to the Quarter- deck, Poop, or Fortccaſtle, or 
wherever it may be neceſſary. As each Side of the Quarter-deck 
and Poop is furniſhed with a double Net-work, ſupported by Iron 

EE %%% ny nin pom Cranes, 


Fore-top ſails full, ſor the Pur- 


HL ſhown how to Form the Line, the next Thing ne- 
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Cranes, fixed immediately above the Gunnel, or Top of the Ship's 


Side, the Hammocks thus corded are firmly ſtowed by the Quarter- 
maſter between the two Parts of the Netting, fo as to form an ex- 


cellent Barrier; the Tops, Waiſt, or Forecaſtle are then fenced in 


the ſame Manner. | 


Whilſt theſe Offices are performed below, the Boatſwain and his 


Mates are employed in ſecuring the Sail-yards to prevent them from 
tumbling down when the Ship is cannonaded, as ſhe might thereby 


be diſabled, and rendered incapable of Attack, Retreat, or Purſuit. 


The Yards are now likewiſe ſecured by ſtrong Chains, or Ropes, ad- 
ditional to thoſe by which they are uſually ſuſpended, The Boat- 


ſwain alſo provides the necefiary Materials to repair the Rigging 
wherever it may be damaged by the Shot of the Enemy, and to ſup, 
ply whatever Parts of it may be entirely deſtroyed. The Carpenter 


and his Crew in the mean while prepare his Shot-plugs and Mauls 


to cloſe up any dangerous Breach that may be made near the Surface 
of the Water, and provide the Iron-work neceſſary to refit the 
Cha'n pumps, in caſe their Machinery ſhould be wounded in the 
Engagement. 5 
The Gunner, with his Mate and Quarter-gunners, is buſied in 
examining the Cannon of the different Batteries, to ſee that their 
Charges are thoroughly dry and fir for Execution, to have every 


thing ready for furniſhing the great Guns and ſmall Arms with 


Powder as ſoon as the Adion begins, and to keep a ſufficient Num- 
ber of Cartridges continually filled to ſupply the Place of thoſe ex- 
pended in Battle, The Maſter and his Mates are attentive to have 


the Sails properly trimmed according to the Situation of the Ship, 
and to reduce or multiply them, as occafion requires, with all pof- 


fible Expedition: The Lieutenant viſits the ditferent Decks to ſee 
that they are effectually cleared of all Incumbrance, ſo that nothing 
may retard the Execution of the Artillery, and to enjotn the other 


Officers ta Diligence and Alertacſs in making the neceſſary Diſpo- 


fitions of the expected Engagement, ſo that every Thing may be in 


Readineſs at a Moment's Warning. 

| When the hoſtile Ships have approached each other to a compe- 
tent Diſtance, the Drums beat to Arms, the Boatſwain and his 
| Mates pipe all Hands to Quarters at every Hatchway. All the Per- 
| ſons appointed to manage the great Guns immediately repair to 


their reſpective Stations. The Crows, Handſpikes, Rammers, 
Spunges, Powder-horns, Matches, and Train-tackles, are placed in 

Order by the Side of every Cannon. The Hatches are immediately 
lai - to prevent any one from deſerting his Poſt by eſcaping into the 


lower Apartments. The Marines are d:awn up in Rank and File 


on the Quarter-deck, Poop, and Furecatile. The Laſhing of the 
great Guns are calt looſe, and the T ompions withdrawn. The 
whole Artillery, above and below, is run cut at the Ports, and le- 
3 to the Point-blank Range ready for firing. The neceſſary 
4 reparations being completed, and the Officers and Crew ready 
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at their reſpective Stations to obey the Order; he Commencement of 
the Action is determined by the mutual Diſtance and Situation of 
the adverſe Ships, or by the Signal of the Commander in Chief of 
_ the Fleet or Squadron. The Cannon being levelled in parallel 
Rows project ing fiom the Ship's Side, the moſt natural Order of 
Battle is evidently to range the Ships a-breaſt of each other. eſpe- 
cially if the Engagement is general. The moſt convenient Diſtance 
is properly within the Point-blank Range of a Muſket, fo that all 
the Artillery may do effectual Execution. -— 
The Combat uſually begins by a vigorous Cannonade, accom- 
panied with the whole Efforts of the Swivel-guns and the ſmall Arms. 
The Method of firing in Platoons, or Vollies of Cannon at once, 
appears inconvenient in the Sea- ſervice, and perhaps ſhould never be 
gàttempted u lets in the Battering of a Fortification, The Sides and 
Deck of the Ship, although ſufficiently ſtrong for all the Purpoſes of 
Var, would be too much ſhaken by fo violent an Expleſion and 
Recoil. The general Rule obſe ved on this Occaſion throughout 
the oh p is to load, fire, and ſpunge the Gurs with all poſſible Ex- 
| peditior, yet without Confuſion or Precipi ation. The Captain of 
each Gun is particularly enjoined to fire only when the Piece is pro- 
perly directed to its Object, that the Shot may not be ftruitleſsly = 
_expended. he Lieutenants who command the different Batteries 
traverſe the Deck to ſee that the Ba tle is proſecuted with Vivacity, 
and to exhort and animate the Men to their Duty, The Midfhip- 
men ſecono the Injunctions, and give the nec: flary Aſſiſtance, where- 
ever it may be required, at the Guns committed to their Charge. 
The Gunner ſhould be particularly attentive that all the Artillery is 
ſufficiently ſupplied with Powder, and that the Cartridges are care- 
fully conveycd along the Decks in covered Boxes. The Havock 
produced by the Continuation of this mutual Aſſault may be conjectur- 
ed by the Reader's Imagination; battering, penetrating and ſplin- 
tering the Sides and Decks, fhattering or diſmounting the Cannon, 
mangling or deſtroying the Rigging, cutting aſunder or ca rying 
away the Maſts and Yards, piercing and tearing the Sails, ſo as to 
render them uſeleſs, and wounding, diſabling, or killing the Ship's. 
Company. The comparative Vigour and Reſolution of Aſſailants to 
effect theſe pernicious Conſequences in each other generally deter- 
mine their Succeſs or Defeat. I ſay generally; becauſe the Fate of 
the Combat may ſometimes be decided by an unforeſeen Incident, 
_ equally fortunate for the one and fatal to the other; the defeated Ship. 
| having acknowledged the Victory by ſtriking her Colours, is imme- 
diately taken poſicihon of by the Conqueror, who ſecures her Offi- 
cers and Crew as Priſoners in his own Ship, and inveſts his princi- 
pal Officer with the Command of the Prize until a Captain is ap- 
pointed by the Commander in Chief. V 
The Engagement being concluded they begin the Repair; the 
Cannon are ſecured by their Breechings and Tackles with all conve- 
Foot = 
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nient Expedition. Whatever Sails have been rendered unſerviceable 
are unbent, and the wounded Maſts and Yards ſtruck upon the 
Deck and fiſhed or replaced hy others. The ſtanding Rigging is 
knotted, and the running Rigging ſpliced wherever neceſſary. Pro- 
per Sails are bent in the Room of thoſe which have been diſplaced as 
uſeleſs. The Carpenter and his Crew are employed in repairing the 
Breaches made in the Ship's Hu'l by Shot-plugs, Pieces of Plank, 
and Sheet-lead. The Gunner and his Aſſiſtants are buſied in re- 
pleniſhing the allotted Number of charged Cartridges to ſupply the 
Space of thoſe which have been expended, and in refitting whatever 
Furniture of the Cannon may have been dam ged by the late Ac- 
tion. „ e I 
Such is the uſual Proceſs and Conſequences of an Engagement be- 
tween two Ships of War, which may be conſidered as an 13 of 
a general Battle between a Fleet or Squadron. The latter, however, 
involves a greater Variety of Incidents, and nec-flarily requires 
more comprehenſive Skill and Judgment in the Commanding 
Officer, 5 5 
When the Admiral or Commander in Chief of a naval Armament. 
has diſcovered an Enemy's Fleet, his principal Concern is uſually 
to approach it, and endeavour to come to Action as ſoon as poſſible; 
every inferior Conſideration mu be ſacrificed to this important Ob- 
ject, and every Rule of Action ſhould tend to haſten and prepare for 
| ſo material an Event. The State of the Wind and the Situation of 
his Adverſary will, in ſome Meaſure, dictate the Conduct neceſſary 
to be purſued with regard to the Diſpoſition of his Ships on this Oe— 
caſion. To facilitate the Execution of the Admir:]s Orders the 
whole Fleet is ranged into three Squadrons, each of which is claffed 
into three Diviſions, under the Command of different Officers ; be- 
fore the Action begins, the adverſe Fleet is commonly drawn up in 
two Lines parallel to each other, and cluſe hauled. We have en- 
deavoured to explain the Propriety and Neceſſit of this Diſpoſition 
in forming the Line; as ſoon as the Admiral diſplays the Signal for 
the Line of Battle, the ſeveral Diviſions ſepara'e from the Columns, 
in which they were diſpoſed in the uſual] Order of failing, and every 
Ship crowds into its Station in the Wake of the next a head. and a 
proper Diſtance from each other, which is gencrally about 50 Fa- 
thoms, is regularly obſerved from the Van to the Rear. The Ad- 
mira}, however, will occaſionally contract or extend his Line ſu as 
to conform to the Length of hat of his Adverſary, whoſe Neglect 
or inferior Skill on this Occafion ke will naturally convert to his own 
Advantage, as well as to prevent his own Line from being doubled, a 
| 1— which might throw his Van to the Rear into Con- 
uſion. ES 
Wen the adverſe Fleets approach each other, the Courſes are 
commonly hauled up in the Brails, and the 1 op-gai:ant fails and 
Stay-ſails furled. The Movement of each Ship is chiefly regulated 
by the Main and Fore-top fails and the Jib, the Mizen-top fail 
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being reſerved to haſten or retard the Courſe of the Ship; and, in 


fine, by filling or backing, hoiſting or lowering it, to determine her 


Velocity. 


The Frigates, Tenders, and Fire-ſhips, being alſo havled upon 


2 Wind, lie at ſome Diftance ready to execute the Adiniral's Orders, 


or thoſe of his Seconds, Icaving the Line of Batile between them and 


_ the Enemy. If there are any Tranſports and Store Ships attendant 


on the Fleet, theſe are diſpoſed ſtill farther diſtant from the Action; 
if the Fleet is ſuperior in Number to that of the Enemy, the Ad- 


miral uſually ſelects a B:dy of Referve from the different Squadrons 
which will always be of Uſe to cover the Fire-ſhips, Bomb veſſels, 
Kc. and may fall into the Line in any Caſe of Neceflity ; theſe alſo 


are ſtationed at a convenient Diſtance from the Line, and ſhould evi- 
dently be oppoſite to the weakeſt Parts thereof, 3 5 
And here it may not be improper to obſerve, that Order and Diſ- 
cipline give additional Strength and Activity to a Fleet. If thus a 
double Advantage is acquittd by every Fleet, it is certainly more fa- 
vourable to the inferior, which may thereby change its Diſpoſition 
with preater Facility and Diſpatch than one more numerous, yet 
without being ſeparated. When good Courage is equal to both, good 
Order is then the only Reſource of the ſmaller Nuniber. Hence we 


may infer that a ſmaller Squadron of Men of War, whoſe Officers 


are perfectly diſciplined in working their Ships, may, by its ſuperiot 
Dexterity, vanquiſh a more powerful one, cven at the Commence- 


ment of the Fight; becauſe the latter, being leſs expert in Order of 
Battle, will, by its Separation, ſuffer many of the Ships to remain 


uſeleſs, or not ſufficiently near io protect each other. 5 
The Signal for a general Engagement is uſually diſplayed when 


Be oppoſite Fleets are ſulſfciently within the Range of Point blank 


Shot, ſo that they may level the Artillery with Cettainty of Execu- 


tion, which is near enough for a Line of Battle. The Action 1s be- 


gun and carried on throughout the Fleet in the Manner we have al- 
ready deſcribed between ſingle Ships; at which Time the Admiral 
carries lighter Sail, obſerving, however, to regulate his Motions by 


thoſe of the Enemy, The Ships of the Line mean while keep cloſe 


in their Stations, none of which ſhould hefitate to advance in theit 


Order, although interrupted by the Situation of ſome Ship a-head, 
which has negligently fallen a-ftern of her Station. 


Such is now the Practice of naval War that the neceſſary Order 
of Battle, a d the Fabric of our Sh'ps, very ſeldom permit the 
Aſſault of Boarding, unleſs in fingle Actions. No Captain ought, 
therefore, to abandon his Station in the Line under any Pretence 
whatſoever, unleſs his Ship is too much diſabled to continue the 


Combat. The ſmail Quantity of Sail carried on this Occafion will 


permit the Bulk of the Fleet, although ſomewhat impaired, to con- 


tiaue theit Cannonade a long Time without qui:ting the Line, 
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An Ambition to diſtinguiſh himſelf ſhould never ſeduce any Cap- 
| tain to break the Line, in order to atchieve any diſtant Enterprize, 
1 however the Proſpect may flatter him with Succeſs. He ought to 
wait the Signal of the Admiral, or his Commanding Officer; be- 
cauſe it is more eſſential to preſerve the Regularity of a cloſe Line, 
which conſtitutes the principal Force of the Fleet, than to proſecute 
a particular Action, which, although brilliant in itſelf, has ſeldom 
any material Conſequences, unleſs its Object is to ſeize a Flag-ſhipz 


and even this can only be juſtified by Succeſs _ 5 | 
The various Exigences of the Combat call forth the Skill and 
Reſources of the Admiral, to keep his Line as complete as poſſible, 
when it has been unequally attacked, by ordering Ships from thoſe 
in Reſerve to ſupply the Place of others which have ſuffered greatly 
by the Action, by direCting his Fire-ſhips at a convenient Time to 
fall aboard the Enemy, by detaching Ships from one Part of the 
Line or Wing, which is ſtronger, to another which is greatly preſs- 
ed by ſuperior Force, and requires Aſſiſtance. His Vigilance is 
ever neceſſary to review the Situation of the Enemy from Van to 
Rear, every Motion of whom he ſhould, if poſſible, anticipate and 
fruſtrate. He ſhould ſeize the favourable Moments of Occaſion, 
which are rapid in their Progreſs, and never return ; far from being 
diſconcerted hy any unforeſeen Incident, he ſhould endeavour, if 
poſſible, to make it ſubſervient to his Deſigns. His Experience and 
Reflection will naturally furniſh him with every Method of Intelli- 
gence to diſcover the State of his different Squadrons and Diviſions, 
Signals of Enquiry, and Anſwers of Requeit; and Aﬀent of Com- 
mand and Obedience, will be diſplayed and repeated on this Occa- 
ſion. Tenders and Boats will alſo continually be detached be- 
tween the Admiral and the Commanders of the ſeveral Squadrons or 
_ Diviſions. ds LI 
As the Danger preſſes on him, he ought to be fortified by Reſolu- 
tion and Preſence of Mind, becauſe the whole Fleet is committed 
to his Charge, and the Conduct of his Officers may, in a great 
Degree, be influenced by his Intrepidity and Perſeverance. In 
8 his Renown or Infamy may depend on the Fate of the 
WAY. 0 125 | : 5 "0m 
If he conquers in Battle, he ought to proſecute his Victory as 
much as poſſible, ſeizing, burning, or deſtroying the Enemy's 
Ships. If he is defeated, he ſhould endeavour, by every Reſource 
his Experience can ſuggeſt, to ſave as many of his Fleet as pol- 
ſible, by employing his Fenders, &c. to take out the wounded and 
put freſh Men in their Places, by towing the difabled Ships to a 
competent Diſtance, and by preventing the Execution of the Ene- 
my's F ire-ſhips. In order to retreat with more Security, he may range 
bis Fleet into the Form of a Half-Moon, placing bimſelf in the 
Center; by this Diſpoſition, the Enemy's Ships which attempt to 
fall upon his Rear, will at once expoſe themſelyes to the Fire of 


— _the 


250 THE MANNER OF 


the Adnical and his Seconds i in a diſadvantageous Situatien ; a Cir- 


cumſtance which will ferve to facilitate the Etcape of his own Ships, 


and retard the Purſuit of thoſe of his Adverſary. 

If his } lect is oo much extended by this Arrangement, the Wings 
or (Quarters are eaſily clofed, and the Half- moon rendered more com- 
plete, in the Midſt of which may, be placed his Store-fhips, Tenders, 
c. In flying or retreating, th? Uncertainty of the Veather is to 


be conſidered; it may become calm, or the Wind may ſhift in his 
Favour. His Schemes may be affiſted by the Approach of the 


Night, or the Proximity of the Land, fince he ought rather to run 
the Ships on Shore, if practicable, thas ſuffer them to be taken a- 


float, and thereby transfer additional Strength to the Enemy. In 


ſhort, nothing ſhould be neglected that may contribute to the P:eſer- 
vation of his F leet, or prevent any Part of it from falling into the 
Hends of the Conqueror. 

By what we have obſerved, the real Force or Superiority of » Phet, 


conſiſis leſs in Number of Veſſels and the Vivacity of the AQion, 


than in good Order, Dexterity in working the Ships, Peeſence of 
Mind and ſkilful Conduct in the Captains. 


The Stratagem of boarding is chiefly praQiſed by Privateers 
upon Merchant-ſhips, who are ſo well provided with Men, and 
rarely attempted in the Royal Navy; the Batile being generally de- 
_ciced in Men of War, by the vigorous Execution of a cloſe Canon- 


ade. 
An Officer ſhould maturely conſider the Danger of boarding a 
Ship of War, before he attempts it, and be well aſſured that his Ad- 
verſary is weakly manned; for perhaps he wiſhes to be boarded, and 
if ſo, a great Slaughter will necefſs! ily follow. 
The twell of the Sea ought alſo to be confidered ; becauſe it ma 

run ſo high as to expoſe bot h the Ships to the Danger of finking. 
U here is, perhaps, very little Prudence in boarding a Ship of equal 
Force, and when'it is attempied it May be either to Windward cr to 
Leeward, according to the comparative Force or Situation of the 
Ships; if there be any Swell or Sea it may be more adviſeable to lay 
the iScemy aboard on the Lee-fide, as the Water is there the ſmooth- 
eit; befides, if the Boarder is repulſed, in that Situation he may 
more caſily withdraw his Men, and ſtand off from his Adverſary; 


but as the Weather-ſhip can generally fall to Leeward at any Time, 
it is perhaps more eligible to keep to Windward, by which the will. 


de enabled to rake des Antagoniſt, and fire the Broadfice into her 
Stern, as ſhe cr:fles it in patling to Leeward, which will do great 
Execution amongſt her Men, by ſcouring the Whole Length of the 
Deck. 
Boaring may be performed i in different Places of the Ship, aceord- 
ing 10 the Citcumſtances, Preparation, and Poſition of both the 
Affalants, having previoully ſelected a Number of Men armed with 
Pitols and Cutlaſtes, a Number of Poder. flakes or Flaſks, 
charged 
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charged with Gunpowder, and fitted with a Fuſe, are alſo provided 
to be thrown upon the Enemy's Deck, immediately before the 


Aſſault. Beſides this, the Boarder is generally furniſhed with an 


earthen Shell, calle! a S:ink-pot, which, on that Occaſion, is ſuſ- 
pended from his Yarc-arms or Bowſprit end, The Machine is alſo 


charged with Powder mixed with other 1nflammable and ſuffocatin 
Materials, with a lighted Fuſe at the Aperture, Thus prepared ſor 


the Ation, and, having grappled his Adverſary, the Boarder diſplays 
his Signal to begin the Aſſault; the Fuſes of the Stink-pot and 
Powder-flaſks being iwghted, they are immediately thrown upon the 
Deck of the Enemy, where they burft and catch Fire, producing an 


| intolerable Stench and Smoke, and filling the Deck with Tumult 


and Diſtraction ; amidit the Confuſion occafioned by this infernal 


Apparatus, the Detachment provided ruſh aboard Sword in Hand, 
under Cover of this Smoke, on their Antagoniſt, who is in the fame 


Predicament with a Citadel ſtormed by the Beſiegers, and generally 
overpowered, unleſs he is furniſhed with extraordinary Means of De- 
fence, or equipped with Cloſe-quarters, to which he can retreat 
with ſome Probability of Safety. rg 
Cloſe-quarters are ſtrong B:riiers of Wood, ſtretching acroſs a 
= hey are uſcd as a Place of Re- 
treat when a Ship is boarded by her Adrerſary, and are therefore 
fitted with ſeve al (mail Loop bules, threugh which to fire the ſmall _ 
Arms, whereby the Ship's Crew may defend themſelves, and anno 
the Enemy. They are likewiſe furniſhed with ſeveral ſmall Cail- 


ſoons, called Powder-cheſts, which are fixed upon the Deck, and ; 


filed with Powder, old Nails, &c. and may be fired at any Time 
from the Cloile-quarters upon the Boarders. 


The Manner of Surveying Sea Coaſts and 


Harbours. 


1 is a general Complaint among Seamen, that few Sea Charts 


are found correct; and this perhaps may be owing to the Man- 
ner of ſurveying the ſeveral Cuaſts, and copying from old Sea 


Charts; but as the Longitude of Places can now be better aſcer- 


tained than formerly, it is hoped more accurate Maps will be made, 
as they are ſo very eſſential to the Mariner; who may, from the fol- 


lowing Hints, either correct the Charts that are extant, or make new 


ones of his own, 


of thoſe Parts he may have Occaſion to fail by, or 
touch at, 8 255 . 
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From what has been already ſaid in Oblique Sailing, an intelligent 
Reader may ſee how the Buſineſs of taking the Bearing of Part of a 
Coaſt, and of plotting or delineating it might be done; but as there 
ate ſome Partisplars which can be gained only by experience in the 
Art of Io it may not be improper to apprize the Learner of \ 
them, and thereBy qualify him to go more readily to work, 1 


To take the Draught of a Coaſt in Sailing along it. 


iſt, Having brought the Ship to a convenient Place, from whence 
the principal Points of the Coaſt or Bay may be ſeen, either caſt 
Anchor, if it is convenient, or lie to as ſteady as poſſible; or if the 
Coaſt is too ſhoal, let the Obſervations and Meaſures be done in a 
Boat: Then, while the Veſſel is in a ſtationary Situation, take with 
the Azimuth Compals, the Bearings, in Degrees, of ſuch Points 
of the Coaſt as form the moſt material Projections or Hollows; write 
down theſe Bearings, and make a rough Sketch of the Coaſts, ob- 
ſerving carefully to mark the Points whoſe Bearings were taken with 
Letters, for the ſake of Reference, Ts TOE 
I ben let the Ship or Boat run in a direct Line, which muſt be 
very carefully meaſured by the Log or otherwiſe, one, two, or 
three Miles, more or leſs, until ſhe comes into a Situation from 
whence the ſame Points before obſerved can be ſeen again; there 
let the Veſſel lie ſteady as at the foregoing Station; and again ob- 
ſerve the reſpectiye Bearings in Degrees of the ſame noted Points, 
which are alſo to be wrote down, and a rough Sketch of the Coaſt 
mould alſo be taken from this Station; for which Purpoſe prepare 
- an Obſervation Table, in which write diſtinctly and regularly the 
ſeveral celeſtial Obſervations, Bearings, Diſtances meaſured by the 
Log- line; the Rocks, Shoals, Soundings, Overfalls, Races of Tides, 
and other Remarks, that may be made along the Coaſt. The Table 
8 conſiſt of ſeven or eight Columns, diſpoſed in the following 
n j Fa 
Nor. The Sextant will be found the readieſt and moſt correct 
Inſtrument to take the Angles by, held in an Horizontal Poſition, by 
which Means any two Objects, not exceeding 120*, may be brought 
into Sn. OT TOE TY 5 8 
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1 While the Veſſel is running the Baſe Line from Station to Sta- 


tion, a more accurate Appearance of the Coaſt ſhould be made. To 


do which, let four expert Perſons be appointed ; one to take the 


Bearing exactly with the Azimuth Compaſs; one to overſee the 
running out of the Log-line, and to keep an Account of the Ship's 
Way, ſo as to be readily able to tell the Diſtance run when required; 
the third to attend the Heaving of the Lead, to write down the 
Soundings and Bearings of one or two Head Points, or remarkable 


Parts of the Coaſt taken at each Depth: the fourth a Draughiſ- 


man, to draw out the neceſſary Bearings and Diſtances, and deli- 
neate the Figure and Windings of the Coaſt at each Station, and to 
5 = Ss correct 


= 
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cot rect their Forms and Dimenſions while the Ship is ſailing alon 
the Land. Then let the ſeveral Bearings be corrected by the Vari- 
ation to reduce them to their true Pofitions. Then, 
| In ſome convenient Part of a Sheet of Paper, deſcribe a Circle, 
the larger the better, on Which lay off the ſeveral Bearings taken 
from the fir Station, and let them be numbered I, 2, 3, &c. on the 
Outſide of the Circle: Alſo, lay down the ſeveral Bearings taken at 
the ſecond Station; let theſe be numbered 1, 2, 3, &c. on the Inſide 
of the Circle, obſerving, that the Bearings of the ſame Points are 
numbered with the fone Figures. 

Draw a Line to expteis the Ship's Run both in Length and Courſe; J 
and from that End of the Line expreſing the firſt Station, draw Lines 
parallel to the reſpective Bearings taken at that End, and note it on 
the Inſide of the Circle; mark the Interſection of each Pair of Lines, 
dirccted to the fam ie Point with the Number annexed to their Bear- 
ing; and through the Inter ſection ſo marked, draw by Hand a curved 
Lins, obſerving to wave the Line in and out, as near as can be like 
the Bending of the Coaſt itſelf, 

Againſt each Part draw the Appearance of the clowns or low 
Ground in the Sketches, d:{tinguifhing Rocks, Cliffs, or High Land, 

Low Land, Sand Hills, &c. If there are any Currents or Eddies, 
expreſs them in their proper Places by Darts or Arrows, the Points 
being turned that Way the Current ſets. Put in the ſeveral Sound - 
Ines at Low-water in ſmall Figures, diltinguilhing wiether Fathoms 
OI Feet, ſhew the Time of High-water, on tac Full and Change 
Days, by Roman Figures, and tell the Riſe in Feet: Put in a Com- 
paſs, with a Scale oi Miles or Leagues, ſuch as the Vettel. Run was 
laid down by; add the Name of the Place, the Coaſt, and the La- 

titude and Longitude, as true as can be obtained. | 

If there is a Shoal or Sands on the Coaſt, let it be taken by a Boat 
ſailing round it, and keeping an Account of the Courſes, Diſtances, 
and Soundings; but to put in the Draught, the Boat mut from lome 
Pait of the Sand or Shoal, take the Bearings of two Puints on the 

Coaſt, whoſe Bearings have been taken from the Ship: Or the 
Bearing of the Boat at ſome Part of the Shoal, or of ſome Beacon in 
that Place, muſt be taken by the Ship, at the Stations where ſhe 
takes the Bearings of the Shore; for by either of theſe Means, one 
Point of the Sand being obtained, the reſt of it can be laid down 
from the Boat's Account. 

if the Coaſt to be drawn is a Bey or Harbour, winding i in ſuch a 
Manner that all its principal Points cannot be ſeen at two Stations, 
let as many Baſes or Lines be drawn, and exacilymeaſured, as may be 
found neceſlary ; obſerving, that the ſeveral Diſtances run ſhould join 
to one another in the Nature of. a Traverſe; that each new Set of 
Obje&s or Points obſerved, ſhould be taken from two Stations at the 
End of a known Diſtance; and that the Om whoſe Bearings are 


1 | ; taken, 
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taken, do not extend ſo much beyond the Limits of the Baſe, as to 
make Angles with it of leſs than about + or 3 of a Point, but rather 
reſerve ſuch ObjeAs for the next meaſured Bate ; for when Lines lie 
very oblique to one another, their InterſeCti.ns are nut eaſily aſcer- 
tained. | | | | 
If any particular Parts of the Harbour cannot be conveniently ſeen 
from either of the Stations, take the Boat into thaſe Places, and 
having well examined them, make Sketches thereof, eſtimating the 
Length and Breadth of the ſeveral Inlets, either by the rowing or 
| failing of the Boat, taking as many Bearings, Soundings, and other 
Notes, as may be thought neceſlary ; then annex theſe particular 
Views in their proper Places in the general Draught, 
If there are any dangerous Sands or Rocks, beſides inſerting them 
in their proper Places, bete ſhould be a double Line drawn through 
that Poivt, or one or more ObjeQs aſhore; and for this Purpoſe 
chuſe a Church, Mill, Houſe, nated Tree, a Clift, or any remark= 
able Vhing that can be dJiflinily ſeen at Sea, and which can be 
brought to beer in the faine right Line with the Point to be avoided; 
but if that Point is under Water, there muſt be two Land Marks 
brought to bear with the Danger, either in a right Line, when it can 
de, or in two Lines; and that thoſe two Lines, and that thoſe Land 
Marks may be put down in their proper Places, their Bearing muſt 
alſo be taken ftom two of the Ship's Stations. 
It ſhould be remarked in the Draught what Places, if any, are un- 
fit for Anchorage, and what are fit, by writing “ rocky Ground, 
foul Anchorage, good Anchorage ;?” and in the latter, to draw the 
Figure of an Anchor. Alſo, if there is any particular Channel more 
convenient to fail through than another, it is to be pointed out 


1 drawn to its Entrance, from two or more noted Marks 
ore, | | 


Te foregoing Method of ſurveying a Coaſt ſuppoſes in general, 

that it is taken by a Ship in her Paſſage along, not having an Op- 

pony of going aſhore, But when Circumſtances will permit the 
eaſures and Obſervations to be made on Land, the Survey can be 


taken more accurately than on the Water, 
To Survey an Harbour by Obſervation on Shore. 


Make an Eye-Draught of the Place to be ſurveyed ; and in going 
round its Coaſt fix in the moſt remarkable Points and Bends of the 
Shore Station Staves, or ſtrait Poles, tall enough to be feen at a con- 
kderable Diſfanee: But if at any of thefe Places there is a noted 
Tree, Houſe, or any other remarkable Thing, that Object may ſerve 
inſtead of a Station Staff; and it will be convenient to black the 
Staves, and tie a Piece of white Bunting to the Top of each: Then 
in the Eye-Draught put Letters at the noted Points, or Marks, for 
Diſtinction ſake. 


 Chuſe 
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Chuſe the moſt level Spot of Ground, wherein a baſe Line may 
be meaſured, of one or more Half Miles in Length, or a Length of 
not leſs than a tenth Part of the Diſtance of the two extreme Ob- 


ects marked for obſerving, and let the Direction of the meaſured 
Baſe Line be ſo laid out, that from both Ends of it as many as poſſi- 


ble of the Station Staves before planted, or the Objects before re- 


marked, may be ſeen. The Bearing or Poſition of this Baſe muſt 
de well determined by Degrees and Minutes; and alſo its Length 
muſt be accurately meaſured to Feet and Parts, either by a meaſured 


Chain, or by a Piece of Log-line of 100 Feet long, properly marked 
at the End of every 10 F eet, and each End Length marked at every 


Foot. 3 

From one End of the Baſe obſerve (with any Inſtrument proper 

to take Bearings) the Poſition or Bearing in Degrees and Minutes, 

of all the Staves or Objects within View, and write them down or- 

_ derly; do the fame from the other End of the Baſe, and let all the 
Bearings be corrected by the Variation of the Compaſs, 
Then, theſe Meaſures and corrected Bearings being plotted or laid 


down, will give the moſt conſpicuous Points of the Shore ; the inter- 


mediate Spaces are to be filled up from the Sketches of them made on 
the Spot. | 5 5 


But if any of theſe Objeꝗds ſhould ſpread on either Hand ſo far be- 
yond the Limits of the Baſe, that at either End thereof, the other End 


and thoſe Objects or Staves ſhould appear nearly in the ſame Di- 


rection, or to make Angles not exceeding about 10 Degrees: Or, if 


ſome of the remarked Objects can be ſeen from only one End of the 
Baſe, then let the Bearings of ſuch Objects be taken from a Place 


whoſe Poſition has been determined from both Ends of the meaſured 


| Baſe; or if there are 4everal remarked Objects, which cannot be 


- ſeen from neither End of the Baſe Lines, let the Bearings of ſuch- 
Odjects be taken from each of two Points, whoſe Polition has been 


taken from both Ends of the Baſe. Or, it may on ſome Occaſions, 
be proper to chuſe another Place, on which another Baſe of a con- 
venient Length may be meaſured, and from the Extremities of 
which the Ends of the firſt Baſe may be ſeen; and alſo as many as 
can be of the remaining Objects which lay too obliquely for the fi 

Baſe, or which could not be ſeen from it. In ſuch Manner proceed, 


until the Bearings are taken of all the Points judged neceſlary for 


completing the Survey of the Limits of the Harbour. 


If a Baſe of a ſufficient Length cannot be meaſured in one right 
Line, it may be taken in two adjoining Lines, as the two Sides of a. 


Triangle; the included Angle being accurately taken, and the 
Bearing of either Line. 4 5 


When the Outlines or Limits of an Harbour, Bay, Road, "AY 
are delineated by the preceding Precepts; the Appearances of the 
Shores, with the adjacent remarkable Objects correctly drawn ; 


a Compaſs, with the Variation and Scale properly fitted to the * 
| tae 


rſt 
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the Iſles, Rocks, Sands, &c. marked in their proper Places; the 
Settling and Drift of the Currents and Tides ; the Times of High- 
water on the Days of Full and New Moon, with the Riſe of Water 
at thoſe Times, and whether whole Tice, aad Tide and Parc; the 
beſt anchoring Places, with their Soundings at Low-water, and the 
Winds open to them; the beſt Track, with the Soundings all the 

Way to thoſe anchoring Places; the proper failing Marks to avoid 
Dangers : the Winds, it any troubleſome ones, which prevail, and 
at what Seaſons; the Places where freſh Water can be get; the 
Name of the Place, the Country in; on what Sea; the Lan 
and Longi ude; a Sketch of the Appearance the Place makes at Sea 
upon a known Rhumb, and at an eſt.mated Diſtance; and whatever 
elſe a judicious Seaman ſhall think proper to inſert ; then is the Plan 
fit for all nautical Purpoſes, and may be embelliſhed with proper 
Colours, if neceſſary. gs „„ 

Sea Dr+vghts taken according to the foregoing Precepts, and 
neatly drawn and coloured, be ſides the real uſe they may be of, can- 
not fail to recommend the young Mariner, Who ſuiveys and con 
ſtructs them, to the Notice of his Superiors. 


I To reduce a Draught to a larger or ſmaller Scale. 


With a Black Lead Pencil draw the Draught to be reduced all 
cover with croſs Lines, forming exact Squares: Draw the clean 
Paper for the Copy alſo over with the ſame Number of Squares, but 
their Sides larger or ſmaller in Proportion to the intended Size of 
the Scale; ſuch as one-half, one fourth, &c. of the Length of the 
other. Diſtinguiſh by a ſtronger Line and Mark with a Figure every 
fifth or ſixth Row of Squares in both, ſo that the ſeveral correſpond- 
ing Squares may be readily perceived; then, in each of the Squares 
of the Draught, draw, by the Eye, a Curve on the Paper ſimilar to 
that in the Square in the Dramas, till the Whole is copied, and then 

the Black-lead Lines may be rubbed out with Bread. ES 


To find the Height and Diſtances of Objects at Sea. 
When the Object is perpendicular, and the Diſtance to it can be 
_ meaſured, find the Angle of Altitude with a Quadrant, and meaſure 

the Diſtance to it as exact as poſſible, then you have the Angles and 
Baſe to find the Perpendicular ; or, if you go backward or forward 


until the Angle of Altitude be 45*, the Diſtance between you and 
the Object will be the perpendicular Height, | — 


6„ö„äãx ESY Ho ns 
Being 96 Fathoms from the Bottom of a Tower, I find its Alti- 


tude (after allowing for the Height of my Eye above the Water) 
15 10/ ; required the Height ? a „ ä 


K k EEE 


till it cuts BC 5 8 
in C; then will BC be the Height of the Tower 26.2. 


Angle DAC * 3280 | 
Ss by drawing A C. Set off from A to B 3 Miles, or 5280 
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Draw AB=96, 

upon B erect the 

Perpendicular BC, | 1 
and draw AC, — 1 15 
making an Angle 6 A IRNISEIHO ANLER Ls 


with AB=15* 10“ 


As Radius 10.00000 


Is to the Diſt. g6 1.98227 
Soc is Tang Ang. 15* 107 9.43308 
To the Height 26.2 1.41535 | 


When the Object is not perpendicular, ſuch as Hills, Mour tains, 


Rocks, &c. the perpendicular Height may be found by obſerving the 


Altitude at any convenient Diſtance, and then going either farther 
off, or nearer to it in a ftraight Line, and then obferving the Altitude 
again. With theſe two Angles, and the Diſtance between the two 


Stations, being carefully meaſured, the perpendicular Height may be 
found either by Geometry or Trigonometry. ee 


E X A M P L E. 


Being at Sea, I obferved the Altitude of a Mountain, and found 
it 8 ; and then ſailing towards it in a ditect Line 3 Miles, I found 
the Altitude of the ſame Mountain to be 12 30“: Required the per- 
pendicular Height? TY „ 
Draw the e OY Cc 
Baſe A D, —= 
and at A 
make the 


B D 
Yards, and at B make the Angle DB C 12 3&, by drawing the 
Line B C to cut the Line ACin C. From C. let fall the Perpen- 
gicular C D, which being meaſured, will give the perpendicular 
Height of the Mountain 20a7 Yards. To find which by calcula- 

Given the Angles DAC=8?, and DBC=12* 2&/; then 12* 3@f 
ſubtracted from 180? leaves Angle AEC=167* 3o/, which being 
added to Angle A 8“, the Sum 175? 30', ſubtracted from 180", 
leaves the Angle ACB=4* zo, whence we have the Angles; and 
one Side AB 5280 given, to pad the Side AC; then it will be 


THE CURVATURE OF THE EARTH. 29 


As Sine Ang. BCA=4* 30/8 89464 As Radius to. ooo 
1s to the Side AB 5280 3.72263 Ts to Side AC 14570 4.76333 
80 is S. An. AEB 16%; 00 9.33534 So is Sine An. 8˙ 9.14355 


— . — — ᷑ͥ — — 
2 


1305797 To DC 2027 3.30688 
8.35784 the perpendicular Height of the 


„ ———— 85 Mountain. 
To the Side AC 14570 4.16333 N 

In like manner may the Height or Diſtance of any acceſſible or in 
_ acceffible Object be found, either at Sea or on Shore; and the Angles | 
may be taken with a Quadrant, Semi-circle, &c. Þ £5 
Nor. The Reaſon why Angle B is ſubtracted from 180 is, 
becauſe that when a Right Line meets with another Right Line and 
makes Angles, the two Angles will be equal to 180". (Eucl. I. 13.) 


of the Curvature of the Earth. 


Moſt Perſons know that if they are raiſed above the Surface of the 
adjacent Land or Water, they can not only ſee different Okjecis that 
lie on that Surface better, but alſo fee thoſe more and more remote 
as they advance higher. The Irregularity of the Surface of the 
Land will not be ſubjected to any one Rule that will. give the Diſ- 
tance to which Objects may be ſeen at different Elevations ; but ac 
Sea, where there is generally an uniform Curvature of the Water, 
upon the Suppoſition of the ſpherical Figure of the Earth, thoſe Diſ- 
tances may be eaſily computed. 5 3 
| Rvure. To the Earth's Diameter add the Height of the Eye, 
multiply the Sum by that Height; then the Square Root of the 
Product is the Diſtance at which an Object on the Surface of che 
Water can be ſeen by an Eye ſo elevated; and by this Rule was the 
Table annexed computed, the Diameter of the Earth being taken at 
41798117 Feet, according to Sir Iſaac Newton's Meaſures, 
This Table may be uſefully; applied to eſtimate the Diſtance of an 
Object at Sea, the Elevation of that Object above its Horizon be- 
J  - e hs If 


EXAMPLE I. 


"Sailing towards a -Head-land, on which is a Light Houſe, elevated 

boo Feet above the Surface of the Water, we ſaw the Lights at 

Night juſt appearing in the Horizon. How far were we at that 
Time diſtant from the Light-Houſe ? | 

L. ok in the Table for 600 Feet, in the Column marked Height 

in Feet, and right againſt it, in the Columa marked Diſtance in 
Tiles, ſtands 29.994, fo that the Diſtance may be reckoned about 


30 Miles, 1 5 
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E. KX A Mr L E u. 
Being in Company with ſome Merchants walking e on a ſandy 


ere, on the Look - out for a Veſſel which was then expected, whoſe 
Top-gallant Maſt was 140 Feet above the Surface, Allowance being 


made Sor ber Immerſion in the Water; we obſerved, through a 
Teleſcope, a Ship's Vane juſt appearing in the Horizon : * far | 


off is that Ship, ſuppoſing it the Veſſel expected ? ? 


| ANSWER. Againſt 140 Feet, the Height fads 14. 488, that is 
her Diſtance. Here is no Allowance made for the Height of the 


Eye above the Horizon; but it is obvious, that the higher the Eye 
the farther it can ſee. Now as Objects are ſeen in a ſtraight Line, 
and that Line is a Tangent to the Earth's Surface, therefore, it 


follows, that to find the Dillance of two elevated Objects, when 
the right Line joining them touches the Surface of the Earth be- 


_ tween thoſe Objects, look for the Diſtance anſwering to each 
Height, and their Sum is the Diflance required. 


Thus, in the ſecond Example, ſuppoſe the Eye is raiſ-d fix Feet 


2 _ the Water's _ it can ſee an Object on the Surface 2.999, 


Miles off; this Diſtance added to the ws n makes the 


Dif ance of the Ship to be 17% Miles, 


EXAMPLE me 


A Man being on the Main-top 1 Maſt of a Man of War 200 


Feet above the Water, ſees an 100 Gu Ship ſhe had engaged the 


Day before Hull to: How far were thoſe Ships diſtant! 
A Ship of 100 Guns, or a firſt K ate Man of War, is above 60 


Feet from the Keel to the Rails; from which, deduct about 20 for 


the Draught of Water, leaves 40 Feet ſor the Height of her Quar- 


ter above Water: Now a Sip is ſeen Hull to, when * Upper 
Works juſt appear. 5 


Ten 200 Feet high gives 55 


17.316 Miles. 
And againſt 40 Feet ſtands 


7.744 Miles. 
2 2 060 | Miles 3 is their Diſtance, 


To eſtimate Diſtances by Sound 8 8 Sanin. 


A TABLE 


ATABLE for findin 


8 the Diſtance 


of Terreſtrial Objects 


at Sea. 
| | | 1 5 | 
Height Diſt. in Diſt. in Height Diſt. in Height 
in Feet.| Miles. i Miles. in Feet. Miles. {in Feet. 
„ © -- | -&« BAY r$. 969]} 760 33.7560 2250 
2 | 8.73% 19. 165 780 34. 197] 2300 
3 2. 121 19. 360 800 34. 633] 2350 
4 2.449 9. 553 820 35. 063] 2400 
135 42.48 19. 743 840 [35-483] 2450 
6 | 2-999 19. 9320 860 35- 908} 2500 
'F - . 7. #29 20. 119 $80 [z36. 323] 2550 
8 | 3.46; 20. 305 goo 36.734 2600 
F 20. 489 920 37. 1400 2650 
10 3.872 20. 61 940 [37- 546} 2700 [63 
11 | 4.06t 20. 851 960 [37-938] 2750 
12 | 4-242 21.036} 980 j;8. 332} 2800 |6 
13 | 4-415 21. 208] 1000 38. 721] 2850 
14 | 4.581 21. 5580 i030 [39. 297] 2900 [6 
Is | 4. 74? 41. 903 1060 [39. $66] 2950 
| 16 | 4.898 22. 243 109 [49. 426 3000 [67. 
12 | 5-048} 22. 5780 1020 [40. 978} 3059 
18 | 5.195 22. 90% 1175 (1. 524] 3100 
19 5. 338 3. 2321] 1180 [42. 062] 3150 [6 
| 20 | 5.476 23.553 42. $93} 3200 
121 5.611 23. 860 1240 3. 118] 3250 
43- 636] 3300 
+$- 145] 3359 
44+ 655} 3400 
45-156 3459. 
45.6510 3590 
46. 14c| 3550 
46. 629 3600 
47. 106 36 50 
47-531] 3700 
48. O52] 3750 
48. 517] 3800 
48. 979] 3850 
49- 436} 3900 
49. 885] 3950 [76.95 
50. 333] 4000 7 
50. 782] 40 50 
51. 223 4100 
5 t. 661] 4180 
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An Explanation of the 4 uſeſul Sea 
Terms. 
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5 457 er Abaft. From the Head or Fore-part of the Ship to- 
wards the Stern, as carry ſuch 2 Thing abaft ; the Maft hangs 
aft, that is towards the Stern. 


How chear ye fore and aft ? That is, how chears all the Ship's 


_—_ 
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Company. 
* Amain; that i is, yield : os Term uſed by A Man of War to her 
Enemy. 
Strike amain. Lower your Top-ſails. 
Avaſt. To ſtop. 


Alaft, fignifies over Head or above. 


The Anchor is foul ; that is, the Cable has got about the Fluke, 
which is the flat Point or Wing, that reſembles the Head of an 

now. 

| The Anchor it a-peak, or a-peek ; ſignifying that it is directly under 

the Hawſe or Hole through which the Cadle of the Anchor runs 
out. 


as The Anchor is 4 cock bell; that i is, it ſwings or hangs up and down by | 
the Ship's Side. 
An Auning is a Shelter or Screen that is made of a Sail, or ſuch like, 


ſupported in the Nature of a Canopy over the Deck, to — off 
the Heat of the Sun. 


7 Y bear with the Land, &c. that i is, to ſail towards it. 
To bear-to, viz. To ſail to a Channel or Harbour before or with the 
Wind. | 


Bring the Guns {or Ordnance) to bear ; that is, point them right to 
the Mark. 


Bear up: that is, to make the Ship fail more Cloſe to the Wind. 
Belay. Make faſt any running Rope. 
Bend the Sailt; that is, ſaſten or apply them to the Yards, 2 
Her Sails are unlent, viz. has no Sails fixed. 
Bend a Cable. Make it faſt to the Anchor. 

A Birth. A convenient Place to moor a Ship in 

A Bight, is any Part of a Rope between the Ends. 


The Ship icabilged; that is, ſtruck off ſome of her Timber on 2a Rock 
or Anchor and ſprings a Leak. 


A Binacle or Bitacle, is that wherein the Compaſs ſtands. 

To bit the Cable, is to put it round the Bits, which are two ſtrong 
Pieces of Timber, in order to ſaſten it or flacken it gradually, 
which laſt is called verring away. : 
4 Bonnet. An additional Part laced to 8 Bottom of the Main and 
Fore- ſails ia {mall Veſſels in moderate Weather, 


i= Board 
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Board and Board, fgnikics that two Ships come fo near as to touch 
each other. 


To Beard a Ship, is to enter in an hoſtile Manner, or againN the 10 
clination of thoſe in her. 


Booms. Certain long Poles run out from different Places of the Ship, 
to extend the Bottom Sails. 5 
B3:o lines. Ropes faitened to the middle, leech, or perpendicular 
Edge of the Sails to keep them ſteady when the Ship is upon the 
Wind or plying to Windward, 
Braces Ropes uſed in Wheeling the Yards and Sails about accord- 
ing to the Direction of the Wind, : 
Preventer Braces. Temporary Braces, fixed occaſionally to ſuccour 
the Main or Fore Yard of a Ship, when they ſuffer an unuſual 
Strain in a hard Gale of Wind. | 
Ber. hanling. A particular Method of wearing a Ship when the Swell 
of the Sea renders Tacking impracticable, 
| Bruce, To pull upon any Rope. 
Burton, A ſmall Tack — by two Blocks or Pullies till the Rope 
becomes three or four fold. 
| Ti break Bulk. To open the Hold and take Goods thereout. 5 
A Buoy is a floating Caſk or ſuch like which is moored at a Sand-bank 
to warn Shipping againſt it; alſo is uſed t to Cry Anchor in order 
to ſhew where the Anchor lies. 


Careening, is bringing a Ship to lie down on one Side while the other 
is trimmed and caulked. 
Cat and Fiſh. Machines uſed to fre up the Flukes of the Anchor 
towards the Top of the Bow in Order to ſecure it. b 
Capſtern or Capſlain, is a ſtrong Column of Timber, with Holes in it 
to receive Levers or Bars, and fixed in the Deck, that the Men 
by turning it rourd horizontally may raiſe up the Anchor or any 
| _ great Weight, and is ſecured by Pawls from recoilipg. | 
Caulking, is driving Oakum or Spanhair, &c. into the Seams of a 
Ship to keep out Water 
To cun a Ship, is to direct the Perſon at the Helm how to ſteer his; y 
If the Ship goes before the Wind, then the Pilot, or he who cuns 
the Ship uſes theſe Terms to bim that ſteers, according as the 
. Caſe requires, viz. Starb:a-d, that is to put the Helm to the Star- 
board, or Right Side, to make the Ship go to the Larboard, or Left 
Side; and ſo of the contrary. Port, is to keep the ſame Direc- 
tion of the Helm upon the tarboard or Larboard, as has been- 
| laſt ordered. Helm-a Miafhips is to keep the Helm in a right line 
wich the Ship's Head and Stern, neither inclining to Right or Lett. 
Ian keeping the Ship near the Wind theſe Terms are uſed, viz. 
Loof, or Luff, Keep your Luff ; Fall not aft ; Veer no more; Rep 
her to; Touch the Wind; Have a Care ef the Lee-latch To make 
her go more large, they ſay, Eaſe the Helm; No Near; Bear at 
wy | "RS Q 
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To keep her upon the ſame Point they ſay, Steady, thus, thus; or, 


As you go; or ſuch like. When ſhe goes neither by a Wind nor 
| before a Wind, but betwixt both, then they make Uſe of ſome of 


the following Terms, which are all of * ſame Signification, viz 


The Ship goes Loſhing, Veering, or Large 
The Coin ſe e, is that Point of the bel on which the Ship ſails. 


s bat Courſe did you ſail on? What Point of the Compaſs. 
Courſes c the Ship's Sails; as, She is under a Four-Courſe that 
— Tail with her Fore-maſt Sails only. Under all her Courſes i is 


under all her Sails. 
Cut the Sail, viz. unfurl it, and let it fall down. 


Davit. A long Beam, uſed as a Crane for hoiſting the Flukes of the . 


Anchor to the Top of the Bow. 


Dead. Mater, ſignifies the Eddy - water at the Stern of the Ship. 
Fe Ship drives, is when her Anchor gives Way. 
| Dolphin of the Mafl. A peculiar Kind of Wreath formed of plaited 


Cordage. 


Dunnage. A Quantity of looſe Wood laid at the Bottom of the Ship 55 
to keep the Goods from Damage. 5 
Te hand or furl 4 Sail, is to wrap it up cloſe together, nels bind it 2 


up With little Strings, called Caſkets, fait to the Yard. 


To fiſh a Maſt or Yard, is to faſten a Piece of Timber or Plank, by 
Way of Splinter, to the Maſt-yard to ſtrengthen it, which Piece 


or Plank is called a Fiſh. 


To lower or firike the Flag, is to pull it down upon the Cap, and is 


either done in ſaluting with the utmoſt Reſpect, or in Token of 
yielding to an Enemy in Fight. 

To fall, viz. To fall aſtern. 

Fore, is forward. The Head of a Ship. 

The Ship's Gage is ſo many feet as he finks in the Water, or ſo 
many Feet as ſhe draws. 


M catber- gage, is when one * has the Wind, or ĩs to the Weather 


of another 


Gooſe Wings. The Clues, or lower . of a Ship's s Main or Fore- 


fails, when the middle Part is furled or tied up to the Yard. 


The Ship gripes, viz. turns her Head to the Wind more than ſhe 


ſhould. 


The Helm is hard a-Waather, that is, it is 28 hard to the Weather as 


it will 

To hail a Ship ; ; to call her Company, t to know whither they are 
bound, &c. and is thus done: Haa the Ship, or only Hoa; to 
which they anſwer Hoa likewiſe. To ſalute another _ with 
Trumpets, &c. is called Hailing. 


An Hauſer, is the Cable belonging to the Anchor. 
Clear the Hawſe, is when two Cables that come through ſeveral 


Hawſes are twiſted, and are ordered to be untwiſted or * 
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To biteb, is to make fast. 
1 The Ship heels. She inclines more to one Side 4 the other ; as 
3 She Heels to the Larboard, viz. inclines to the Larboard or Left Side. 
The Hold of a Ship is the very lower Apartment or Diviſion in the 
| Bottom of the Ship betwixt the Keel and Lower Deck, 1 all 
Goods, Stores, &c, lie. 

To rummage the Hold, is to overhaul the Goods in it. 

To floto the Held, is to place Geods, &c. in the Hold. 

To hiift, is to baul or lift up. 

The Ship labours; that is, rolls and tumbles much. 

Land-fall, is expreſſing an Expectation of ſeeing Land. 

Land "Þcked, is when a Ship lies within a Bay or Creek, and ſhelter= 


ed all round by the Land, ſo that no Point is _ to the YO 
of the Sea. b 


7 laſh, ſignifies to bind, 

To launch a Ship, is to put her forth off the Dock into the Water: 3 
but in ſome Caſes it is uſed i in a negative Senſc, 28 | 

Launch ha, viz. Hoiſt no more, when a Yard is hoiſted high enough, 

and that Orders are given to ſtop. 

Lee ſbore, is that againſt which the "Wind blows. 

* Z&he lies by the Lee; "that i is, a Ship has all her Sails lying flat again 15 

| 1 the Malls and Shrouds. 


Leeward, is with the Wind, or on chat Point towards which the 
Wind blows. | 
b Lemvay, is the lateral Movement of a Ship to Leeward of her Courſe, : 
$ or the Apgle which the Line of her Way makes with the Keel 
S when ſhe is cloſe hauled. 
Lo:ming. A diſtant Appearance of diſtant Objects at Sea, as ; Coaſts, 
Ships or Mountains. 
Mixen has ſeveral Words peculiar to it. The Mizen-maſt is that 
which ſtands abaft or neareft to the Stern of the Ship; and from 
_ thence every Thing belonging to that Maſt is diſtinguiſhed ae- 
cordingly, as are all the other Maſts, their Rigging, &c. So 
therefore the Mien fail is called the Mixen, * is thus under- 
ſtood, via. | = 
Set the Mixen, that is, ſet the Mine ſail. f 
_ Change the Vizen ; bring tte Yard to the other Side of the Maft, 
Peek the Mizen; that i is, put the Yard right up and dowa the Maſt. 
Spell the Mizen; ; let go the Sheet and peck it up. 
To moor a Ship is to lay out her Anchors in ſuch a Manner as the 
2 moſt conveniently ride with Safety. 
Neap Tides, are thoſe Tides which are in the firſt and laſt Quarter 
of the Moon, and are not fo high, fo low, nor ſo ſwift as the 
Spring Tides. 
The Offing, is to the Seaward from the Land. 


To pay a Seam, is to lay hot Pitch and Tar on (after Caulking) with 
out Canvaſs. 
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265 - EXPLANATION OF THE SEA TERMS. 
* peal, is when the Yards are ſo ordered that they ſeem to 


repreſent a St. Andrew's Croſs, | 
Preventer-braces. Temporary Braces, fixed occaſionally to ſuccour the 


Main or Fore-yards of a Ship, when they ſuffer an unutual Strain 
in a hard Gale of Wind. 


* * 1 Ancher; that is, to looſen it ſo as to be able to haul * 


The Capſtern purchaſes a-pace, Viz. Devin 4 in the Cable a pace. 
Puddening. A thick Reef or Circle of Cordage, tzpering fromthe 
Middle towards the Ends, and faſtened about Maits to pie vent the 


| Yards from falling down. 

Juarter- Il ind, are when the Wind b'ows in hate the Main- maſt 
Shrouds even with the Ship's Quarters. 

A Quoil, is a Rope or Cable laid up round, one Fake over anther ; : 

and the Fake is called Quoiling. 

A Range, is a ſufficient Length of Cable drawn upon Deck before 
the Anchor 1s Jet go. 


Rounding in, or pulling in ſeveral Ropes. . = 


A Reach, is the Diſtance between any two Points of Land that lie 
ina right Line from each other. 


T5 reeve, is to put a Rope through a Block; ſo, Uureeving the Rope 


is to pull the Rope out of the Block. 
To ride. A Ship is ſaid to ride at Anchor when ſhe does not drive 
with the Wind or Tide, but is held faſt by her Anchors, 
Tz ride athwart, is to ride with the Ship's Side to the Tide. 
To ride betwixt Wind and Tide, is when the Ship rides at Anchor, and 
the Wind and Tide are contrary and have equal Strength. 


| To riſe Hawſe-fallen, is when the Water breaks into the Hawſes i im a 


rough Sea. 
A Read, is any Place near the Land where Shi ps may ride at Anchor, 
from whence a Ship ſo riding is called a Roader, 
Reuce in, ſignifies to haul in, and is properly applicable only to the 


Hawſer or Cable, in ordering it to be made I or taut, | 


- when it is ſlack. 


To ſerve a Rope, is to wind ſomething about it to preſerve it from 


chafing or wearing. 


| A Service. The Thing wound about a Rope is ſo called, 
To feize, is to make faſt or bind. | 
She ſeels ; that is, when on a ſudden the Ship lies down on ber Side, 


and tumbles rom one Side to the other. 
To ſettle a Deck. is to lay it lower. 


Shank-painier. A ſhort Rope and Chain which hangs the Shank and 


Flukes ot the Anchor up to the Ship's Side. 
The Ship ſheers 3, that is, ſhe goes in and out, and not right forward, 
To ſound, is to try with a Line or other 1 hing how deep the Wa- 
ter is. 
Fhe Ship has ſpent her Mats; that is, they have been broke by foul 
_ Weather 2 2 


6—ͤ« 
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Weather: But, if a Ship loſe her Maſts in Fight, it is then ſaid, 
Her Mats have been ſbot by the Board. 5 
To 8 that is, to join two Ends of a Rope, or twiſt two | 
Ropes together.. . Shag 
The ſailt are ſplit ; that is, blown to Pieces. ” 
Spring-Tides, are the Tides at New and Full Moon, which flow 
highett, ebb loweſt, and run ſtrongeſt. : 
The Boto-ſprit fleeves 3 viz. ſtands too upright == 
| Stiþpers of the Cable, are ſhort Ropes with a large Knot and a La- 
niard at one End, and are ſaſtened to a Ring-bolt in the Deck 
by the other. They are attached to the Cable by the Laniard, 
which is faſtened ſecurely round both, by ſeveral Turns paſſing 
behind the Knot cr Nick of the Stopper, by which Means the 
Cable is reſtrained from running out off the Ship when at Anchor, 
Stream Buoy, A Buoy belonging to a {mall Anchor in the Ship. 
Streaks, the uniform Ranges of Planks at the Bottoms or Sides of 
. __ 3 | 
** Surge the Vial, is to flacken the Rope wound about the Capſtern by 


| $ which the Anchor is hove up. EE © 
' Fat about; that is, bring the Ship's Head about to lie the other Way. 
* Tally-aft the Sheets. A peculiar Term uſed for hauling aft the Sheets 
\ 3 __of a Main or Fore- ſail. os 5 
3 A Windward Tide, is a Tide that runs againſt the Wind. 
Tarpaulin. A Piece of Canvaſs, well daubed with Tar, to cover 
the Hatchway. | | 
Tackl:-fall, Ropes belonging to a Tackle. SE 
A Leeward Tide, when the Wind and Tide go both one Way, 
A Tide-gate is ſo called where the Tide runs ſtrong. 
Timpion. A Bung or Cork to ſtop the Mouth of the Cannon. 
To Tide it up, is to go with the Tide againſt the Wind; and on the 
Tide's altering, to lie at Anchor till it ſerves again. | 
It flows Tide and Half-tide ; that is, it will be High-W ater ſooner 
dy three Hours by the Shore than in the Offing. 25 
To tow; that is, to drag any Thing after the Ship or Boat. 
The Ship's Traver fe, is her Way, 5 : 5 
Veer. Jo pay out or let away more Rope or Cable; the Wind is faid 
to veer when it alters its Direction, and when a Ship changes her 
 Courte by turning her Stern to Windward, in Oppoſition to Tack- 
ing, wherein the Head is turned to Windward. 5 
Mate, is the Point or Track impreſſed on the Water by a Ship's 
paſſing through it, leaving a Smoothneſs on the Sea behind it. A 
Ship is ſaid to come into the Wake of another Ship when ſhe fol- 
lows her on the ſame Track, and is chiefly done in bringing Ships | 
to, or in forming the Line of Battle. | 
To weather a Ship; that is, to go to Windward of her, 
2e Wind a Ship; viz. To bring ber Head about. 
VV L12 How 
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How winds the Ship ? that i is, upon what Point of the Compaſs the 
lies with her Head. 

To warp a Ship in or out of Harbour, is to carry her againſt the 
Wind by means of carrying out an Anchor in the Boat and drop- 


ping it; then to haul upon it, and ſo carry out another Anchor 


after the Ship is come nearly up to the firſt Anchor, 


To would; that is, to bind Ropes about the Maſt, or * to keep 


on a Fiſh, or itrengthen it. 
The Sb ip yaws, VIZ. She goes in and out, and * not fleer ſicady, 


Having i in the preceding Sheets, treated of thoſe Parts commonly 
taught in Schools, and practiſed at Sea, which, being well uader- 


Nood, may be thought fully ſufficient for qualifying young Mari- 
ners; but, as ſome are ambitious of knowing late [Improvements made 


in Navigation, we ſhail next proceed to the Solution of thoſe two 


important Problems ſo long withed for; viz. The New Method of 
finding the Latitude by two Altitudes of the Suh, and the New Me- 


thod of finding the Longitude at *, by . the Moon“ s Diſtance 


from the Sun or axed. Star. 


The Wow Method of finding the Larrrupk at Sea, by 


taking two Altitudes, either in the Forenoon, or Aſter- 
noon, having the intermediate Time meaſured by a 
common Watch, with Eaſe and Accuracy, independent 
of the Sun's Meridian Altitude. 


GENERAL RULES: ; 


0 the Arithmetiea! Complement of the 1 of the Co- 
fine of the Latitude by Account, add the Arithmetical Com- 


7 piement of the Co ſine of the Sun's Declination ; call that Sum the 
_ Logarichm Ratio.“ 


t rom the Natura! Sine of the crentefi Altitude, ſubtract ha Natu- 


ral Sine of the leaſt Altitude, aud flnd the Logarithm of their Dif- 
ference, and write it under the Logarithm Ratio. 


Subtract the Hours and Minutes when the Altitudes were taken 
from each other, and Half the Difference call elapſed Time. 
With Hair the <lapled Time enter theſe Tables, and from the 
Column of Halt elapſcd Time take out the Logarithm anſwering 


tueteto, and ſet it down uacer the Logarithm Ratio, 


Or een leſs Radius, the Arithmetical, Com. of the Co-Sine of any Angle is equal to 
the Logarich wi Secant: 0; that Angle, omitting the firſt Figure in the Index: thus the Se- 


eaat of 469 ; 5 is . 15487, an4 omitting the firit Figure 1, leaves 0, 16487, the Secant 
— Radius, "the Arichwet. Com, of Co- dine — — . 
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Add theſe three Logarithms together, and with their Sum enter 
the Tables in the Column of Middle Time, where, having found 
the Logarithm neareſt thereto, take out the Time correſponding to 
it, and put it down under Half the elapſed Time. 

Subtract the Leſs from the Greater, and the Difference will be the 
Time ſrom Noon when the greateſt Altitude was taken. 

With this Time enter the new Tables, and from the Column of 
Riſing, take out the Logarithm correſponding to it; from this Lo- 
garithm ſubtract the Logarithm Ratio, the Remainder will be the 
Logarithm of a Natural Number, which being found in any com- 
mon Table of Logarithms, and added to the Natural Sine of the 
greateſt Altitude, will give the N atural Sine of the Sun' s Meridian 
Altitude. 

Having the Meridian Altitude of the Sun at Noon, the Latitude 
is found by the uſual Method. 

N. B. If the Latitude, found by the chore Proceſs ſhould differ 
widely from the Latitude by Account, it will be proper to repeat the 
Operation; uſing the Latitude laſt found — of the Latitude by 
Account, till the Reſult gives 2 Latitude nearly —_— with * 
Latitude uſed i in the Computation. = ; 


EXAMPLE I. 


Being at Sea in Latitude 45” 50/ North by Account, when the 
| Sun's Declination was 11* 77 N. at 10 H. 2 M. in the Forenoon, 
the Sun's Altitude was 46? 55% and at 11 H. 27 M. in the Forenoon, 
the Second Altitude was 54 9. Required the true Latitude, 2 
true Time of the Day when the greatelt Altitude was taken * 


— — 


Times. 
H. M. 8. Lat. 46 50 Arith. Co. of Co-ſine o, ,16487 
1139S -:: 
10 2 0 o Dec. 11 17 Alrith. Co. of Co- ſine 0,00848 
Ela. T. 1 25 0 Added gives the Log. Ratio 0417335 


El.T.6 <8 30 


The Sun 5 gr. Alt. at 11 Hl. 27 M. is 5 7 9% Its Nat. Sine 81055 
Tne Sun's leaft Alt. at 10 f. 2 M. is 46" 55 Its Nat. Sine 73036 


— — — 


T he Remainder or Dif. of Nat. Sines 8019 


Tog. Ratio — — 017335: 
The Common Log. ke the Diff. N. 8. 80.19  2,90412 - 
In the New Tables ia Col. 7 Ela. Time for 42 M. 30 S. is-0,73429 


— —— — — 


Their Sum of the Log. in Middle Time — 4,8176 
5 The 


— 
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H. M. S. 

The H. M. Kc. for which by the New Table is 1 15 30 

Subtract Half elapſed Time . 

The Diff. is the true Space of Time the Sen had to — 

riſe to the Meridian when the greateſt Altitude wn © 33 00 

taken | e — | 

„. , 
Time per Watch 11 27 


Sub. from 12 0 


0 33 Finding they * the Watch i is right. 


Enter the Tables with 33 M. under Col. of Riſin and 
| you will find the Log, — ” } 301488 | 
From which ſubtract the Log. Ratio — 90173. 
The Natural Number of which is 66 — - „84153 
To the Natural Sine of the greateſt Alt. 810 8 
Add the CADETS Num ber of the above Log = 604 8 
T he So i is the Natural s Sine of the Sun' 8 Meridian 8 3 No 
Altitude, 54 8 T 91742 
„ 
5+ 50 


T he Sun“ 8 Decl. 11 17 the ſame Day the Lat. was ſound to 


The Sun's Zen. Diſt. 35 107 By 3 the Sun's Merid. Alt. 
Þ be 405 28˙N. 


— — —— N 


Lzzt. 46 2 


E K A M P I. E II. 

"Being at Sea in Lat. 47* 10 N. by Account, when the Sun's De- 
nation was 125 16˙N. at 10 H. 24 M. A. M. per Watch, the Sun's 
Alt. was 49? 9“, at 1 fl. I M. P. M. nis Alt. was 51 50“. Re- 
; * the Latitude? * . 

e . 8. Alt. Nat. 8. Lat. 47 Ig o, 16880 
10 24 0 49' 9 75642 Sun Decl. 12 10 o, 1003 

3 2 9 51 5 878 | — — 

5 |. a 78763 | Log. Ratio N 17883 

El. e 50 E Dif. N. S. 3141 Its Log. 3.49707 


Z El. 8 25 o Its Log. in Col. of ur. Time is —44077 


Seb 0 15 o Col. of Mid. Time erreſponding. to 471667 


. 8 
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True T. 1 10 0 Its Log. in Col. of Riſing is 3.66542 
T. p. W. 1 14 © Log. Ratio Subs. 0, 17883 


Wat. faſt 0 4 0 3066 the Nat. Num. of this Log. 348059 N 


N. 8. Sun's gr. Alt. 78783 90 00 


N. 8. S. Mer. Alt. 81849254 50 


Sun's Zen. Diſt. 3 
Sun's Decl. 12 10 N. 


Lat. in 2 47 20 North, 


Here the Latitude found dy Computation may be relied on, as it 


1 cer s but one Mile from that uſed in the Operation. 


E X A M L I. 
Being at Sea in Lat. 50 40 North per Account, when the Sun's 


Declination was 20? of South, at 10 H. 17 M. A. M. per Watch, 


the Sun's Alt. was found 17% 13/ at 11 H. 17 M. A. M. per 


Watch it was found 197 41/ Required the Latitude? 


Ii Alt: Na. 8. Lat. 50 400 o, 19803 
J Decl. 20 00 o, 2701 
10 170 1% 120% _ — 
11 17 © 19 41 =33682 Log. Ratio o, 22504 


—_ 


— — oem 


i T. 1 0 0 D . 8 4083 Its Com. Log. 3, 61098 


1 "> 30 0 Its Log. from Col. half Elap. Time is 0, 88430 


1 1 © In Col. of Mid. Time correſpond. to 4,72032 


Tr. Tim. o 31 o Frem Nn. its Log. from Col. of Riſ. 2,96067 


T. p. W. o 43 © Log. Ratio Sub. 0, 22504 
W. low o 12 0 544 N. Num. of 2.73563 | 
———— 33682 N. S. greateſt Alt. 
9 90 © — FCC | 
20 1 34226 N. 8. of Sun's Mer. Alt. 20" 17 
Zen. Diſt. 6c 
Decl. | = 3 = 


Lat. 49 59N. 


But as this Latitude differs 41 Miles from that by Account, it will 

be proper to repeat the Operation, uſing the Lat. laſt found inſtead 

of the Lat, by Account, ng | 
— — Elapſed 
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H. . 8. Lat. 49 55 o, 19178 
Elapſed Time © 30 0 Decl. 20. © 0, 02701 
. | — — 

= — Log. Ratio o, 21879 
True Time 0 0:0 5 3,51098 
Time per Watch o 43 © 0,884.30 


Watch ſlow & 14D | In Col. Mid. 1. 0 7147 


True Time 0 30 0 100 Log. in Col. of Riſing is 2, 93223 
„ Log Ratio , 21897 


„ Nat. Num. * | 2.71334 
3358 2 Nat. S. gr. Alt. Fe 


Nat. S. Sun' 5 Mer. Alt. 34199 20 of 

Zen. Diſt, 70 o 

Del. 0. 

The Lat. 50 o North. 
The Latitude laſt found, differing only one Mile from that uſed in 
the Operation, may be depended on as the Latitude. Hence it is 
plain, that the Operation is repeated with very little additional Trou- 
ble, but few Alterations being neceſſary. 

er L. E iv. 

Being at Sea in the Latitude of 60" o! North by Account, when 
the Sun was on the Equa'or, and conſequently had no Declination, 
at 1 H. o M. P. M. per Watch, his Altitude was 28* 53/, and at 3 
H. o M. P. M. per Watch, it was 20" 42', Required the true Lat. 


Times Lat. 60% oo, 30103 

H. N. 8. Alt. N. 8. Dec. 0. © Pee 
JSG. — — 

3 0 o 20 42 35347 Log. Ratio , 30103 

Elo F.2-0 © 5 12956 Its Log. 4,1124 
a 0-0: Its Log in Col. of 3 Elap. lime o, 58700 
2 0 © Its Log. i in Col. of Mid. T. 5,00059 
T.h-N.: 0 0 Its Log. from Col. of Riſing 3553243 
D. per W. 100 0 Log. Ratio 030103 
1704 _ 3523140 

48303 


Nat: S. Sun's Mer, Alt. 50007230 o Sun's Meridian Alt, 


—— — — — — 


e Latitude 
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The Latitude by Computation, coming the ſame with the Lati- 


| tude by Account, ſhews that the Latitude by Account was right. 
From the foregoing Examples it is plaio, that the Operation is the 


ſame, whether the dun hath North or South Declination. And it 


will be the ſame whether the Ship is in a North or South Latitude. 


It is alſo clear, that when the Sun has no Declination, the Arith- 
metical Complement of the Log. Co-Sine of the Latitude, is the 


: Log. Ratio. 


* * A M r . 


July 5th, 1786, wanting to go through the N. Channel 
among the Maldives, and by Account being Latitude 77 40/N, at 
H. 25 M. 40S. A. M. the true Altitude of the Sun's Centre was 
22 30/, and at 10 H. 31 M. 48 S. A. M. it was found 6P 40% 
Required the Ship's true Latitude? 


H. M. S. Alt. Nat. S. Lat. by Ac. 7 4c 0,00390 
Times 10 31 48 635 3 D. July 5. 22 47 o, o3528 
723 40 22 30 3826 ä 


— — — — 


3 — — Log. Ratio o, 03918 
Elap.T.3 6 8 31355 Its Log. 4.77058 
4 El. T. 1 33 04 Its Log. in Col of f Elap. Time is o, 40368 
3 1 30 Hl. M. 8s. —— 
8 1c. 2.2.9 HS 
True T. 1 28 26 Its Log. in Col. of Riſing is 4,867509 
T. p. W. 1 28 12 . Log. Ratio o, 03918 
Wat. f. o o 14 3 6728 Nat. Num. 3,82781 


go oo 89023 Nat. S. gr. Alt. 
Mer. Alt. 74 29 : 
| —— 06351 N. S. Sun's Mer. Alt =74* 207. 


Ten. Diſt. | I5 31 — 
Decl. 22 47 oe 
Lat. in 7 16 North. 


N. B. As the Tables are only calculated to 30 Seconds, the Log. ; 


for any intermediate Seconds is found by taking the Difference be- 
tween the Log. next greater and next leſs, and ſaying, as 30 Seconds 
15 to that Difference, ſo is the given Seconds to the Difference of 
the Logarithms ; or, if it be any even Part, take ſuch a Part of the 
Difference, and apply it to the next leſs Logarithm; but in theſe 
Operations a few Seconds are not regarded, 1 | 


M m SECOND 


— 
— 


--- <= 
* 


„„ NEW METHOD OF FINDING 

i SECOND OPERATION. 

I -— ©. ow - ©,00350 
i" Dec. 25 48 953528 
TE 5 | Lo D Ratio : | 050 8 8 
is "Eo 47105 

4 3 ; 1 Jo | * o, 40368 


25 *. . .. 
8 g 1 


30 5. 15304 


| li ö True Time 28 30 5 38609 

N. S. gr. Alt. 89523 Log. Ratio , o3878 

1 3 3 : 6733 N. Nu. Log. 3382822 | 
f N.S. Sun's M. Alt. 96356=74 29. Hence the Lat. in is 7 16/N, 
_— The Latitude laſt found, agreeing with that uſed in the Operation, 


it may be taken as the True Latitude; and the Operation is repeat- 
ed with very little additional Trouble, but few Alterations being ne- 
- _ ceſſary, Hence it is plain, that if you are miſtaken in the Latitude 
by Account, yet by repeating the Work two or three Times, making 
Uſe of the Latitude laſt found in the next Operation, it will at Jaft 
diſcover itſelf to be true, by being equal to the laſt Suppoſition, 
which evidently ſhews the Excellency of theſe new Tables 
| In the former Examples we have conſidered both Altitudes taken 
at the ſame Place or Station; but, as that is ſeldom the Caſe at Sea, 
the neceſſary Correction for any Alteration of Station may be readil 
made as follows: > H. M. 


| "I. | * — > 27 8 — i 8 | 
- J 2 0 * - . * * 3 e n - a 
: , " "TY _ * G q p : 5 1 23 . 1 - r _ , , - js 1 * 4464s 
x 4 * 6 . ' 5 * , 5 K ; ” A 6 ; ju "SF = - 2 F * P 
— a . 1 r - . — * FI 7 „ wh As : e ” 2s * - qe = g __ ** 3 r whe = 34 . . „ * wh £2 : —- » 


[ | Suppoſe the firſt Altitude in the Forenoon at 10 26 
The ſecond Altitude in the Afternoon at 2 H. 43 M. r 
| Difference of Longitude made is 30 Miles W. equal to © 2 
| 1441 1 
was œ 
Subtracted is the elapſed Time HY - 4 36 & 
4 If a Ship has been ſailing to the Eaſtward, the above two Minutes | 
By muſt be added; but unleſs the Difference of Longitude be conſider- © 
{ able, it is not worth Notice, as it will make a very inconſiderable '8 


Error in the Latitude. ; 
Again, if the Ship ſails or makes towards that Point of the Come 
paſs which the Sun bears upon, fhe muſt raiſe the Sun's Altitude as 
* many Minutes as the Miles ſhe has run towards it; therefore the y 
| Miles run towards the Sun muſt be added to the firſt Altitude ; but | * 


if ſailing from the Sun, the ſame muſt be ſubtracted: If they are but 
few, they are not worth minding; and then the Seaman may make 
a very good Eftimation by looking at the Log-board only, who, by 
that, will be able to aſcertain the Diſtance ſailed to, or from 15 
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Sun, between the Obſervations, which will be of ſufficient Exact- 
neſs in the Practice of Navigation; and if the Ship makes an Angle 
with the Sun's Bearing, it may be readily found by the Table of 
Difference of Latitude and Departure, and then either add or ſub- 
traci, according as the Caſe requires ; as may be ſeen in the follow- 
ing Examples, which are inſerted for the Benefit of thoſe who re · 


quire a greater Degree of Accuracy, 
e ee e e e 


On the 2oth of December 1786, being in 2 Ship from the Bay of 
Biſcay, bound to the Engliſh Channel, in a briſk Gale running N. 
by E. 43 E. per Compaſs at the Rate of 9 Knots per Hour, at 10 H. 
o M.A. M. per Watch, obſerved the Sun's Altitude 13518“ bear- 
ing South 3 E. by Compats, and at 1 H. 40 M. P. M. per Watch, 
the Sun's Altitude again was found 1415, the Latitude by Account 

being then 49 17/ N. required the true Latitude ? - 


| The Correction to the firſt Altitude. 


The Time of the firſt Obſervation is 10 H. o M. A. M. and of 
the Second 1 H. 40 M. P. M. the Elapſed Time is 3 Hours 40 M. 
and the Rate of Sailing is 9 Miles per Hour; then ſay, by the Rule 
of Three, as 1 H. is to g Mites, ſois 3H. 40 M. to 33 Mites, the - 
Diſtance run in the Elapſed Time. Fo | 
Again, the Sun's Bearing at the firſt Obſervation is South 3 E. 
the oppoſite Point to which is N. 3 W. or 3 Point, and the Ship's 
Courſe during the Elap. Time is N. by E. 4 E. 1 4 Points, ſo the 
Angle of Ship's Courſe with the Sun's Bearing is 2+ Points. 

Now in the Table of Difference of Latitude and Departure, to 
the Courſe 24 Points, and Diſtance 33, the Difference of Latitude is 
29, and the Ship is failing from the Sun; therefore from the firit ob- 
ſerved Alt. 13” 18“ take 207, the Remainder 12* 49/, the firſt Alti- 
tude corrected, which is to be uſed in the Operation as tollows : _ 

L Fat. Ss; Im 4 17 cube 
Times 10 o oO 14 15/=24615 Decl. 23 28 0,03749 

1 40 © 12 49222185 — — — 


2 


5 — Log. Ratio o, 22303 
Ela. T. 3 40 o Diff. N. S. 2430 Its Log. 3.38561 
1 — 8 Its Log. 0, 335 59 

o 10 © Time correſponding to 394423 


1 40 0 Its Log. in Col. of Riſing is 2497170 
5 N 1 Log. Ratio o, 22303 


90 © | 5506 Nat. Num. of 3.74867 
17 35 24015 Hl OP Eng 


— 


296 NEW METHOD OF FINDING 


Zen. Diſt. 72 25N.S.M. Alt. thank, 35 
Decl. 23 28 


Lat. 48 57 N. 


But as the Latitude by Computation differs conſiderably from that 
dy Account, the Work mult be repeated. 


Latitude 48* 57'= 18262 : 
Decl. 23 28 =0,03749 


4 Log. Ratio o, 2201 1 
H. M. 8. Ditz. N. 8. 2430 Its Log. 3,38 561 


„„ Its Log. 0233539 | 
0 10 o Time anſwering to 3094437 
We 0: 40 o Its Log. in Col. of Rifog 2:97170 
* Log. Ratio : , 2201 
Zen. Diſt. 72 23 5644 Nat. Num. of N n 
Decl. 23 28 24075 . a 


Tr. 1 48 5 5 N. 302 59 N. 8. Mer. Alt. 17 37 | 
This Latitude differing only 2 Miles from that uſed in the Cow: 
8 it may be e upon as the true Latitude, _ 


EXAMPLE VII. 


A Ship failing N. E. half E. by g at the Rate of Knots 
an Hour, at o 1 31 M. 40 S. P. M. per Watch I found the Alti- 
tude of the Sun's lower Limb 289 20/ above the Horizon of the Sea, 
the Eye being elevated 20 Feet above the Surface of the Water, and 
the Sun? s Bearing by Cempaſs being at the ſame Time S. by W. and 
at 2 Hl. 58 M. 20 8. P. M. by Watch, the Altitude of the Sun's 
lower Limb was 16* 41 above the Horizon, the Eye being elevated 
as before, and the Latitude by Account, at the Time of the laſt Ob- 
ſervation, was 48* of North, and the Declination 1317“ South, 
2 E the true Latitude at taking the laſt Obſervation. 
irſt obſerved Alt. of S's lower Limb 285 20” Second ditto 16% 41” 


Refraction to be ſubtracted e = . 
Correded for Refraction 3 28 18 3 16 38 
Dip. of the Horizon ſubtratted : " 1 4 

App. Alt. . — 26 | 14 —_ 16 34 
Sun s Semi- diameter added 5 16 00 16 

| CorreRt Altitudes of Sun's Centre 28 EY 16 50 


— . Correction 
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Correction for the firſt Altitude, | 
The Time of the firſt Obſervation o H. 31 M. 40S. P. M. of 


che Second 2 H. 58 M. 20 S. P. M. fo the Elapſed Time is 2 H. 25 


M. 40. S. : the Rate of Sailing is 9 Miles per Hour. Then as 
1 H. 9 Miles: : 2H. 26 M, 40S. : 22 Miles, the Diſtance run in 


the Elapſed Time. 


Apain, the Sun? 8 Bearing at the firſt Obſervation is 8. by w. the - 
oppoſite Point to which is N. by E. or 1 Point. 
T he Ship's Courſe during the Ela. Timeis N. E. 4 E. or 41 Pts. 


So the . of the Ship' 8 Courle with ; 
the Sun's Bearing is 18 E. by N. + E. 3z Pts. 


In the Table of Difference of Latitude ad Departure, to the | 


_ Courſe 34 Points, and Diſtarce 22 Miles, the Difference of Lati- 
tucde is 17 Miles, while the Ship fails from the Sun, 


Wharefore, firſt obſerved Altitude 28 30/—17/=288 * the firſt 85 


correct Altitude to de uſed | in the — 


H. M. 8. Alt. N. 8. Lat. by Ac. 4 o , 7440 2 


Times. o 31 40 28 13 47281 Decl. 13 17 O, 01178 
„F 25 20 16 50 28959 — 

Log. Ratio o, 18627 
Ela. T, 2 2 26 40 Diff. N. 8. 18322 Its Log. 4,26297 


2 El, T. 1 13 20 Its Log. from Col. of : elapſed Time 0,502.32 


1 46 30 In Col. of Middle Time correſpond. 10 4958256 


— — — 


© 33 10 Its Log. from Col. of Riſing VI 3.01923 
Log. Ratio 


0, 18627 
N. 8. gr. Alt. 47281 — 
681 N. Num. of 2, 83296 


— — N. 8. Mer. Alt. 62 28 * 
— Diſt. 61 20 "ry x | 


Decl. 13 17 
Lat. g 48 3 N. 


— — 


PR as it differs but three Miles from the Latitude by Account, it 
may be taken as the true Latitude, 


By 


ws —< OF FINDING THE 


By the Ship's Courſe per Compaſs is to be underſtood, its Courſe 
made good, Lee-way, if any, being firit allowed, or the Courſe, by 
Compaſs, corrected for the Lee-way only, but not for the Variation. 


Had the Variation of the Compaſs been applied, both to the Ship's 


Courſe and the Sun's Bearing, it would not have made any Differ- 
ener in the Operation or Reſult, as the Angle formed by them will 
always be the ſame, whether they are both eſtimated by the Compals, 


4 


or when the Variation is allowed on both. 


This Method of finding the Latitude is of excellent Uſe, ſince | 
ances at Sea, which deny the Opportu- 


there are ſo many Circum 
Nity of having the Sun's Meridian Altitude ; and as the knowing the 
true Latitude is of the greateſt Conſequence, eſpecially in coming 

into the Engliſh Channel, &c. where there are frequent Obſtructions 


f Clouds, every Seaman ought to be ready at determining his Lati- 
tude, by this Method, whenever an Opportunity offers, leſt he 


mould not ſee the Sun upon the Meridian. 


Nor x. The nearer to Noon the Obſervations are taken, the better; 


provided the elapſed Time be not much leſs than Half the Interval of 
Time, when they are both taken on the ſame Side of Noon, nor 


much greater than Once and Half the greater Interval, when taken 


on different Sides of Noon, 


„ — 


Of finding the Longitude at Sea. 


I HAVE given Rules for correcting the Longitude, as far as can 


de done, by Help of the Latitude being truly aſcertained by Ob- 


Notwithſtanding, as the Longitude given by dead Reckoning, 
though kept and cortected with the greateſt Care, is very uncertain ; 


therefore it would be of the utmoſt Importance to Navigation, could 
_ It be aſcertained exactly, or even within ſome moderate Limits: Ex- 
pedients have been propoſed for determining it; of theſe we ſhall 


only mention two or three, the Reſt having wholly failed. 


One Expedient for determining the Longitude at Sea is the Varia- 


tion Chart, firſt publiſhed by Dr: Halley, in the Year 1700; and 
fince corrected by Mr. Mountaire, F. R. S. which has been found 


whole} on many Occaſions, for correcting beth the Latitude and 


ongitude at Sea. 


Another 


* 
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Another Expedient was propoſed about 200 Years ago, for ſhew- 


| Ing the Longitude at Sea, which is an exact Time meaſurer. Could 


ſuch a Piece be conſtructed as to move with perfect Uniformity, at 


all Seaſons and in all Places, ſuch a Time-keeper being ſet to the 
Time, at any Place (ſuppoſe London) would always ſhew the preciſe 
Time under the Meridian of that Place; then the Time of the Day 
at any other Place being found, the Difference between this Time 
and the Time at London, ſhewed by the Time-meaſurer, would give 
the Difference between the Meridian of the Place in, and London ; 
which being converted into Longitude, by allowing 155 far one 
Hour, &c. would be the Difference of Longitude. The Mariner then 
would have nothing more to do but to provide himſelf one of theſe 


Time-meaſurers, regulated to the London Time; and when he 
thought proper, find the Time of the Day under his then Meridiang 

and to turn the Difference of Time thus found, and the Time« 
meaſurer, corrected by the Equation of Time into Longitude, which 
would give him his I. ongitude from London with great Eaſe and Ex- 
actneſs. But ſuch Irregularities had been found in the Motions of the 
beſt Clocks and Watches, eſpecially when expoſed to the irregular 


violent Agitations of a Ship at Sea, and the different "Temperatures of 
Air, and Alterations in the Power of Gravity, attending the Change 


of Situation and Climate, in long Voyages, that all Attempts made 


to determine the Longitude by their Means, proved to very little Pur= 


pofe, till withia theſe few Years: Mr, John Harriſon having, by 
long Application found Means, if not wholly to remove, at leait 
greatly to leflen, many of the Irregularities to which Watches of the 
common Conſtruction are ſubject, executed a Watch ſo much im- 

proved, and fo exact in its Motion, that in a Voyage made in the 
Year 1764, by appointmen: of the Commiſſioners of Longitude, 
for a Trial of the Watch, from Portſmouth to Barbadoes, and from 
thence back to England, which took up about five Months, the 


Watch was found to have deviated from true mean Time only 54 
Seconds: This Watch, however, has not, for ſome Time paſt, 


made any great Noiſe; and it is difficult to ſay what Advantage Na- 
vigation may reap from it, though it probably may reap ſome ; but 
certain it is, that whatever Improvements may be made in Clocks and 
Watches, they, like every mechanical Movement, muſt ever be ſub- 

ject, probably to ſome internal conſtitutional Irregulacities, and 

certainly to Injury, from various Accidents; on which Account the 
Mariner may, with good Reaſon, be diffident of them, and anxiouſly 


deſirous of Means to enable him to find his Longitude, from Time 
to Time, with ſufficient Exactneſs by celeftial Obſervations. 


Of 


— 
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of finding the Longitude by celeſtial Obſervations. 


Many Methods for finding the Longitude by celeſtial Obſervation 


dave been propoſed and ſucceſsfully practiſed on Land; but none has 


deen found ſo convenient at Sea, as that of obſerving the Moon's 
Diſtance from the Sun, or a fixed Star; both on Account of the 
| Shortneſs of the Moon's Period, and conſequently her quick Pro- 


greſs in her Orbit, and alſo on Account of her being almoſt con- 


flantly conſpicuous, and capable of being obſerved, 


— The Moon revolves round her Orbit, or returns to the ſame Star 
from which ſhe ſet out, in ny Song 7 Hours, 43 Minutes, and 12 
evolution with Reſpect to the Sun, of 


Seconds. She performs her 
_ xevolves from one Conjunction with him to another, in 29 Days, 
12 Hours, 44 Minutes, and three Seconds; wherefore her daily mean 
Motion in her Orbit, being little more than 13 Degrees, and her 
daily mean Motion from the Sun, a little more than 12 Degrees, 
conſequently in 2 Minutes of Time, which anſwers to Half a De- 


gree of Longitude, ſhe will advance in her Orbit about one Minute, 


which is a very diſcernable Alteration of Place. „ 5 
At Sea, by careful Obſervation, and a little Calculation, the 
Moon's Diſtance may be found from the Sun, or a proper Star; as 
alſo the Time of the Meridian of the Ship when this Diſtance was 


_ obſerved. From good Lunar Tables, the Time to the Meridian of 
any noted Obſervatory, ſuch as Greenwich, may be found ; when 


her Diſtance from the Sun, or the aforeſaid Star, is the ſame with 
that found as above, and the Difference of theſe Times turned into 
Longi: ude, gives the Longitude of the Ship from the Obſervatory. 
About the Beginning of the fifteenth Century, John Warner made 
| ſome Attempts to render this Method of finding the Longitude at 
Sea practicable, Dr. Halley judged it the beſt of all aſtronomical 
Methods for this Purpoſe. But as yet, two Obſtacles oppoſed its 
yielding any conſiderable Advantage : The firſt was, that there was 
no Inſtrument by which the Moon's Diſtance from any other celeſ- 
tial Objects could be obſerved at Sea, with the neceſſary Degree of 


Exactneſs; the ſecond, that there were no Lunar Tables that gave 


the Moon's Place with nearly fufficient Accuracy. Both theſe Ob- 


ſtacles are now happily removed: the firſt, by the Invention of John 
Hadley, Efq. who, about the Year 1730, completed that excellent 


Quadrant which bears his Name; and which, accommodated as it 
now is with Vernier's Diviſion, and other proper Improvements, 
will, in the Hands of an expert Obſerver, give an angular Diſtance 


of any two remote Objects to a Quarter of a Minute of a Degree. 


And the other, by the great Diligence and Care of Mr. Tobias 
Mayer, late Profeſſor of Aſtronomy at Gottingen, who has brought 


the Lunar Tables to a Degree of Exactneſs before unknown, Theſe 


Tables of Mayer's having, after his Deceaſe, been received in Manu- 


ſeripe 


i 
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ſcript by the Commiffioners of Longitude, and having, by their Or- 


der, been carefully compared with Dr. Bradley's Obſervations, and 


from thence received ſome Corrections and Additions, have lately 


been printed and publiſhed, under the Inſpection of Dr. Maſkelyne, 


Aſtronomer Royal; who aſſures us, that the Error in them ſcarce 
ever exceeds 45 Seconds at moſt, and ſeldom amounts to 20 Seconds 1 _ 
ſo that the Uncertainty hence ariſing in the Determination of the 


Longitude can ſcarcely ever amount to half a Degree, and generally will 


not exceed 10 Minutes. To render Mayer's Tables of general Uſe, and 


to fave the Mariner the Trouble of Calculation as much as poſſible, 
there is now annually publiſhed, by Authority of the Commiſſioners of 
Longitude, a Nautical Almanack, or Ephemeris, conſiſting of a Va- 


riety of Particulars, uſeful both to the Navigator and Aſtronomer ; 


and containing every Thing that can wel! be done for ſhortening and 


facilitating the Operation of finding the Longitude at Sea, by Ob- 


ſervations of the Moon's Diſtance from the Sun or Stars. Every Ma- 


riner, deſirous of finding his Longitude by Obſervation, will undoubt- 
edly take Care to provide himſelf with ſuch Almanacks; which done, 
he may at any Time compute his Longitude as follows : And, firſt, 


To find the Apparent Time at Sea, and thereby to regulate 


the going of the Watch. 


Among the Methods propoſed for this Purpoſe, that by equal 
Altitudes ſeems very fit for Practice at Sea. At the I ime when the 
Watch ſtands in need of being regulated for the Obſervations in- 
tended, let the Sun's Altitude be taken at any convenient Time 
in the Forenoon 2, 3, 4, or 5 Hours diſtant from the Meridian, ſet 


down that Altitude and correſponding Time exactly, (the Index of 
the Quadrant being already ſet to the Morning Altitude) note down 
the Time of the ſame Altitude in the Afternoon; then Halt the Sum 


of theſe two iimes is the apparent Time ſhewn by the Clock or 
Watch, when the Sun was upon the Meridian of that Place. 
Leſt that an Altitude taken in the Forenoon cannot, by the Inter- 
polition of Clouds, have a correſponding one in the Afternoon, it 
is therefore proper to take ſeveral ia the Forenoon, in order to have 


A greater Probability of ſecuring a correſponding one in the After-. 


noon ; and if ſeveral Obſervations of equal Altitudes can be taken 


on both Sides of the Meridian, it will be beſt to find the Noon for 


each Pair, and take the Mean of all the Noons thus found for the 
true one. | 


If there is Reaſon to believe that the Watch gains or loſes conſi - 
derably in a Day, other Sets of Obſervation ſhould be tzken on ſuc- 
ceſſive Days, whereby the daily Variation of the Watch may be 
found and allowed for; by which Means the Artiſt will have little 


more to do, in finding his Longitude by Obſervation, than to reduce 

the obſerved Diſtance to the true Diſtance of their Centres; the 

Ship's Time being ſheyn by the Watch previouſly regulated. 
PPP e EXAMPLE. 
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May 20, 1786, at 8 H. 40 M. March 18, 1786, asg! in Lat. 

Forenoon, and at 3 H. 16 M. Af- 49 N. at 8 H. 10 M. 58 S. Fore- 


ter noon, by a Watch, the Sun had noon, and at 3 H. 58 M. 34 8. 1 
equal Altitudes. Required the had equal Aikens of the Sun. 


| Going of the Watch 5 How did the Watch go? 
H. M. c H. M. S. 
Now add together 120 Add together 12 © 0 
3 3 58 34 


—— — —— 


Take Half the Sum 23 2 Take Half the Sum 24 9 32 


Gives Noon per Watch 11 58 Gives Mood per Watch 12 4 46 
True Noon 1 17 BS OG True Noon "2 & © 


P——_ 


— — — 


Watch too flow 2 Watch too faſt 4 46 


"0 find the apparent Time at Sea, by an Altitude of the 
Sun or a Star, 


With a good Hadley 's 8 well adjuſted, take the Altitude 
of the Sun's lower Limb ; take the Difference between the Sun's 
Semi- diameter, found in Page 3 of the Month in the Ephemeris, 
and the Dip of the Horizon, and add it to the obſerved Altitude of 
his lower Limb, and you will have the apparentAltitude of his Centre. 

From which ſubtract the Correction of his Altitude, as found in 
the firſt T'able, and the Remainder will be the true Altitude of bis 
Centre; hence you have his true Zenith Diſtance, 

Find the Ship's Latitude and Longitude by Account, at the Time 
of Obſervation, by carrying the Reckoning forward to that Time. 

Find alto the Sun's Declination in Page 2 of the Month in the 
Fphemeris, and correct it by the Ship's eſtimated Longitude, and 

the Time of the Obſervation from Noon ; with this corrected Decli- 
nation find the Polar Diſtance, by adding to it go", when the Lati- 
. tude and Declination are one North, and the other South, but if both 
are North or South, ſubtracting the Declination from 907; gives the 
Sun's Diſtance from the elevated Pole. Then, | 
Add together the Ship's Co. Latitude, the Polar Diſtance, and 
the Zenith Diſtance. : 

From Half their Sum ſubtrat the Zenith Diſtance, noting the 
faid Half Sum. and alſo the Difference. 

Then to the arithmetical Comp. of the Co-Sine of the Latitude, 
add the arithmetical Co-fine of the Polar Diſtance, and the Loga- 
riihm Sines of the Half Sum and the Difference, | 

Half the Sum of theſe four Logarithms is the * of Half 
the Horary Angle; which, being doubled, gives the Ho: ary Angle, or 


Diſtance of the Sun from the Meridian. 
I e Angle turned into Time, by allowing one Hour to every fifteen 


Degrees, &c, will give the apparent Time at the Ship, if it be in 
the 


we i þ A JEEP 
2 $a . 8 5 . "mY 8 * 
e | ' 


App. Alt.Sun's Centre 15 56 Zoo - _ 5 
Correction from Table i. 3 8 Ap. Ti. at Green. N W. ' 7.53 


Sun's true Alt, 15 53 42 
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the Afternoon; but if it be in the Forenoon, the Complement to 
24 Hours, will give the apparent Time, counted from the preceding 
Noon. | 
21 % £7 

| Suppoſe a Ship at Sea, in Lat. 39* 54' N. and Long. 35* 30 W. 
of Greenwich, by Account, on the 7th of May 1786, at 5 H. 3oM. 


P. M. by Watch, the Altitude of the Sun's lower Limb was found 


by Obſervation to be 15? 45/, the Eye being 18 Feet above the 


Water. What was the true apparent Time when the Obſervation 


was taken ? 


Ob. Alt. S's low. Limb 15 450“ Ship's Lat. 39% 54 


Semi-di. 15' 53” Co. Lat. 50 6 


Dip H. M. 


1 8 Ry 5 
Diff. Semi-di. and Dip. 11 50 Ti. at Ship per Watch 5 30 


Long. p. Ac. 35 39% = 2 22 


— — — 


Sun's true Zen. Diſt. 74 618 


— — ä — — 


The Sun's Declination, May 7, at Noon, by the Ephemeris, is 


16 5& 10” N. May 8, it is 177 12 28” N. the daily Diff. or In- 


creaſe is 10 10%. = 5 | i 
Then, as 24 : 16/18“ :: 7 H. 52 M.: 5 20% which added to 
167 5& 10”, the Sun's Declination the preceding Noon, gives 


17 1 30” the Sun's true Declination at the Time and Place of Ob- 


ſervation, which being ſubtracted from go, leaves 72" 58“ 30” N. che 
Polar Diſtance. | | 
IE 74 6/ 18” 


o. Lat. 50 6 o Ari, Co Sine © 1151: 


Pol. Diſt. 72 58 30 Ari, Co-Sine 0,940 


Sum 197 10 48 

Half Sum of 5 "5 Log, Sine 97995 10 

„ 9.995 
> 24 29 6 Log. Sine 9,01748 
Half Sum of 4 Logs. _ | 19474715 


Half Hour Ang. 41* 37 54% = Co-1i.3 Sum 9,87357 


Hour Angle 83 15 48 


which divided by 15, gives 5H. 33 M. 3 8. the true Time when the 
Obſervation was taken; ſo the Watch was 3 M. 3 S. too flow. 


Naz Note 
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NorTe. The Logarithm for Seconds is ſound by taking the Differ- 
ence of the Logarithms for 1 Minute more, and xMinute leſs than the 


-Degrees, M nutes, and Seconds required ; then ſay, zs 60 Minutes is 


to that Difference, ſo is the given Seconds to a fourth Number, 


- which being added to, or ſubtracted from the neareſt preceding Loga- 
rithm, according as they are incteaſing or decreaſing, gives the 


Logarithm ſought. | OO. 
- Suppoſe a. Sine for 72 Degrees 58 Minutes, 30 Se- 
conds were required ? i gn 5 
Log. Sine of 72 58' is 9, 980525 3 10, ooooo 
Log. Sine of 72 59 is 9598055 | Log. Sine 72 58/0 30“ 9, 98054 
Difference ——— 4 Ty —— 


Then as 60: 4: : 30“: 2 which added to I The ſame of any Num, 


9,9852 gives 9,98054 the Log. required. Jof Deg. Min. and Sec. 


By reverting the above you will find the Degrees, Minutes, and de- 


conds, correſponding to any given Logarithm. 
 _ Suppoſe the Logrithm 9,87 357 was given to find the Degrees, 
Minutes, and Seconds anſwering to it in the Column of Co. Sines; 


the Logarithms neareſt to this are found under Co. Sine 41 37/ and 
419838“ viz. 9,87 367 7356 their Difference is 11, and the Dif- 


1 
ference between the firſt Logarithm and the given one is 10; now, as 


11: 60%: 10: 54“ which being added to 41 37 gives 41 37! 547, 


the Degiees, Minutes, and Seconds required. 


In like Manner the Logarithm for any given Number of Degrees, 


Minutes and Seconds, may be found, and the contrary. 
But if the Seconds be any even Part of a Minute, the like Parts 


of the Difference of the Logarithms may be taken, and either ad- 


ded to, or ſubtracted from the next greater or leſs Logarithm, ac- 


cording as they are increaſing or decreaſing. 


Thus F''is A, 107 = hn us” = 4, 207 =4, 2307 => &. 40m}, 
450 =3, 59” = 5, &c. hence, by taking equal Parts, the Calculation 
will be greatly ſhortened, wherever a Proportion is neceſſary. 


CF 


SBrauppoſe on the 10th of QQober, 1786, in Lat. 5 1 300 N. and 


Long. 52 Eaſt, the Altitude of the Sun's lower Limb was found as 


under, the Eye being elevated 22 Feet above the Surface of the Sea; 


required the true Time of the Day, the Times per Watch were as 
_—_ 475; EI „ 
Times. Altitudes. H. M. 


H. M. TDime at Ship per Watch 20 21 
8 14 125 287 Ship's Long. B. in Time 3 28 Sub. 
8 19 13* 207 In — — 
8 30 14* 51! Suppoſed Ti. at Green. 16 53 
3) 25 3) 40 39 Ship's Lat. per Acc. 51 30' N. 
Mew 4 ĩðò r 8 ——— 
— Roy F | 


Ari. Co. Sine 0,01946 


S's. Semi- di. thatDaya6 5 


Sun's true Alt. of Centre 1 3 40 56 
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Obſ. Alt. of S's low. Limb. 13 33 oO S's Decl. gth OR. 6 25 510 
Dipof Hor. or vr ch 7, 11 37 Ditto 1 1055 6 * 
— - Daily Diff. of Dec. 22 47 
3 13 4437 l. h. m.——— 
Correct. from Tab. I. ſub. 3 41 A8 4: 2247 :: 16 53: 16 2 


——- 's. Des. qth at N. 6 25 5107 


go” _ -  's.trve Dec at Ship 6 47 53 


Sun's Zenith Diſtsnce 776 19 4 Polar Diſtance 96 41 53 


Aud j Polat Diſtance 15 41 53 — o, 298 


Co-Latitude 


I 38 20 00 — o, 20585 


; | "Sum 211, 20 87 


——— 


Half Sum 105 45 28 — 9,98336 


Subtract Zenith Diſtance 76 19 4 3 
. Remainder * "29 26 WT 9.69153 
3 
which Wray $-. from es ines ne 8 M. 5 S. the 
true Time paſt Noon, Oct. qth; or 8 H. 8 M. 5 8. A. M. Oct. 


1oth. So the Watch is faſt 12 M. 55 8. 


To find the apparent Time at Sea by an Obſervation of a 


Star. 


Having carefully obſerved the Star's apparent Altitude, and 
corrected it by the Dip and Refraction, find the Ship's Latitude and 
Longitude by Account, at the Time of 'Obſervation, by carrying 


the Reckoning forward to that Time; and then find the Star's right 


Aſcenſion and Declin ation. F163 ED 
From the Ship's Lat. and the Star's correct Declination and Al- 


titude, find the Co. Lat. Polar Diſtance, and Zenith Diſtance, and 


with theſe find the Hour Angle (as ſhewn in the Examples of 
the Sun) turn the Hour Angle into Time, and apply it to the Star's. 
right Afcenſion, by ſubtracting it when the Star is Eaft of the Me- 
ridian, and adding it when it is Weſt; this will give the right Aſcen- 
of the Mid. Heaven. | 

From the Aſcenſion of the Mid. Heaven (increaſed by 24 Hours if 
neceſſary) ſubtraR the Sun's right Aſcenſion at the preceding Noon 
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at Greenwich, taken from Page 2 of the Month in the Ephemeris, 
the Remainder i is nearly the apparent Time of the Obſervation at the 
Sh'p; to which apply the Longitude of the Ship from Greenwich, 


turned into Time, adding it when the Longitude is Weſt of Green- 
wich, and ſubtracting it when Eaſt, and you will have the appa- 


rent Time of the Obſervation nearly, by the Meridian of Green- 


wich. 


Then ſay, as 24 Hours is to the daily Vie of the Sun's right 
Aſcenſion, ſo is this Time to a Number of Minutes and Seconds, 
which ſubtract from the Time of Odſervation at the Ship, found as 


above, leaves the correct apparent I ime at the Ship. Note. As the 


Right Aſceniton and 1Jeclination of the Stars are ſet down for 1779, 
they muſt be reduced to the preſent Year by A dition or Subtraction. 


Norz. Though the Method of finding the Time by a Star be 


true in Theory, yet I would adviſe the Obſerver to regulate his 


Watch by the Sun, as the Time found by a Star may be eiloneous, 
| for want of a good Horizon in the Night. 


PP AMPLE 


Svppoſe at Ses, May 18, 1786, P. M. in Latitude 33" 43/N. E 
and Longitude 45 of Weſt of Greenwich by Account, the Alti- 
rude of the bright Star in the Harp Lyra, when Eaſt of the Meri- 

dian, was obſerved to be 36? 3/, the Height of the Eye above the Sea 


being 16 Fect, Required the apparent Time of Obſervation r 


Altitude 30 J of, Ships Lat. 33 43 N. 
Dip. for 16 Feet 3 49” Co. Lat. 5 
Retraction 1 18 5 7 Lyra Decl. 38 35 27 
—— Polar Diſtance 31 24 J2 

True Alt. of Lyra 35 57 53 

Zen. Diſt. 1 | 

| Whence to rnd the Time. 

Fea, ThE. a8 F-Y* - 

Co. Lat. "56 27 © Art. Co. Sine o Salt 

Polar Diff. 1 2 33 Ari, Co. Sine o, 1070 


— — — — 


Sum — 161 43 40 


— 


Half Sum do 51 50 Log. s Sine 9, 09445 
Sub. Zen. Diſt. 54 2 7 OS „ 
Difference 26 49. 43 Log. Sine 965449 


Sum 4 Logs 9.3350 


Log. Co. Sine half Hour Ang. 9 v 7 65 


The Hour Angle 1 


+ l 


In Time by Table m1 ʃ —— 


The Rem. is the right Aſcenſion of the Mid. Heaven end 3 5045 
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H. MS. 
15 eie r e . ä 4 32 56 
Which ſubtracted from Lyra's right Aſcenſion 18 29 41 


From which ſub. the Sun's right Alcen, May 18, at Noon 3 41 19 


— — —— — 


Remains the apparent Time of the Ship nearly 10 15 26 
Add Ship's Longitude Weſt of Greenwiocgh 4523 © o 
Sum is apparent Time at Greenwich nearly 13 15 2 
Sun's Right Aſcenſion, May 18, at Ncon is 3 41 19 

v7 Ditto May 19, 3 45 18 

Daily Dif. or Increaſe of right Aſcenſion . 5 3 59 


Then ſay, 28 24 H.: 3 50 2: 13 H. 15 M. 26 S.: 2 12% which 


ſubtracted from 10 H. 15 M. 26 8. the Time at the Ship, leaves 
10 Hl. 13 M. 14 S. the correct apparent Time at the Ship, when the 


Obſervation was taken. 


c / 0- M4 | 

Suppoſe that on the 4th of April, 1786, the Altitude of the Sun's 
lower Limb was obſeived 47 12/, the Eye being 18 Feet above the 
Surface of the Sea; at the ſame Time the Latitude cortected for the 
Ship's Run fince the preceding Noon being 16* 24 N, the Longi- 
tude by Account 43? 37 W. of Greenwich, and the Time at the 
Ship 2h. 41m. per Watch, Required the true Time at the Ship ? 

Anfiv. True Time at tbe Ship is 2h. 487 49”, Watch flow 7/ 49”. 

Dueft. II. Suppoſe on the 7th of September, 1785, in Lat. 72 45/S. 
Long. 30*18/ Eaſt of Greenwich, the Altitude of the Star Procyon, 
bring then E. of the Meridian, was 28* 107, and the Eye 18 Feet above 


the Surface of the Sea. Required the true Pinie: 


Anſw. 16h. 17! 44“ P. M. Wy 
Nork. I. If an Obſervation of the Sun has not been taken the 
preceding Noon, or two Altitudes to find the Latitude, it may be 


_ aſcertained hy taking the Meridian Altitude of the Star, either before 


or after the Obſervation is made for finding the Time. | 
Nor 2. If the Ship's Longitude Eaſt of Greenwich in Time be 
greater than the apparent Time at the Ship, the apparent Time muft 
be increaſed by 24 Hours before the Longitude is ſubtracted ; and 
in this Caſe, the Sun's right Aſcenſion mult be taken out of the 
Ephemeris for one Day of the Month lefs than that by the Ship's 
reckoning. Ard if the Ship's Longitude W. of Greenwich in Time, 
when added to the apparent {ime of the Ship, makes more than 24 
Hours, 24H, muſt be ſabtraded from the Sum, to obtain the apparent 
Time 


_— YI an aa 
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Time at Greenwich; and in this Caſe, the Sun's Right Aſcenſion 
mutt be taken out of the Ephemeris for one Day of the Month 


more than that by the Ship's Reckoning. 


The Object, whether Sun or Star, whoſe Altitude is taken for 
finding the Time, muſt be, at leaſt, three or four Points of the Com- 
paſs diſtant from the Meridian; becauſe near the Meridian, the Al- 
teration in Altitude is too ſlow for aſcertaining the Time with pro- 
per Exactneſs; but the nearer the Object is to the E aſt or Weſtthe 
ter, provided it be not leſs than 6* high ; for as the REfraQtion is 

not only confiderable, but irregular near the Horizon, leſs Altitudes 
than 6* ought not to be uſed, as the Effect of Refraction upon them 


Oo ; 0 13 . 
cannot be determined with ſufficient Certainty. 


As often as the Moon's Diftance from the Sun or Star is obſerved, 


in order to find the Longitude, the apparent Time at the Ship muſt 


be found. The Difference between this Time and the Time of tak 
Ing the Altituce for finding it, given of the V/atch, ſhews the Error 


of the Watch, whether it be too faſt or too flow ; and this Error 


muſt be carefully allowed for, in eſtimating the Time of taking the 


Moon's Diſtance from the Sun or Star. The leſs the Interval of 


5 Time, between the Altitude for the apparent Time, and the obſerving 
ol the Moon's Diſtance, the better; and it will be immaterial whether 
it be taken before or after the Obſet vation of the Diſtance. 


| To take the Obſervations neceſſary for finding the Longi- 


tude at Sea. 


The capital Obſervation for this Purpoſe is, that of the Diſtance 
of the Moon from the Sun, or ſome remarkable Star, not far from the 
Zodiac. In order to make ſuch Obſervations, the Obſerver muſt be 
furniſhed with a Watch that can be depended upon for keeping 
Time, within a Minute, for fix Hours; and with a good Hadley's 
Quadrant, or rather Sextant, which is preferable to a Quadrant, The 


Inſtrument will ſtill be more fit for the Purpoſe if it be furniſhed 


with a Screw, to move the Index gradually and ſteadily; an addi- 


tional dark Glaſs, lighter than the common Screens, to tate ff the 


Glare of the Moon's Light, in obſerving her Diftznce from a fixed 
Star; and a ſmall Teleſcope, magnifying three or four Times, to 


render the Contact of the Star with the Moon's Limb more diſcern- 


able; a magnifying Glafs of 1 + or 2 Inches Focus will aſſiſt the Ob- 


ſerver to read of his Obſervations with greater Eaſe aad Certainty. 
The Obterver mutt, in the firit Place, examine his Inſtrument with 
the greateſt Care, and adjuſt it with the utmoſt ExaQineſs ; which 
done, let him proceeed ta his Obſervations as follows: 
If the Diftance of the Moon from the Sun is to be obſerved, turn 
down one of the Screens, look at the Moon directly through the 


tranſparent Part of the Hotiaon-glaſs, and, keeping her there, gently 


move 
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move the Index till the Sun's Image is brought into the ſilvered Part 


of that Glaſs, bring the neareſt Limbs of both Objects into contact, 


and let the Quadrant librate a little on the Lunar Ray, whereby the 
Sun will appear to riſe and fall by the Side of the Moon; in this 
Motion the neareſt Limbs muſt be made to touch one another ex- 
actly, by moving the Index; when this is effected, the ()bſervation 
is made; and the Diviſion coinciding with that on the Vernier 


Scale, will ſhew the Diſtance of the neareſt Limbs of the Objects. 


If the Diſtance of the Moon from a Star is to be obſerved, when 


the Moon is very bright, turn down the lighteſt Screen, or uſe a 


dark Glaſs, lighter than the Screens, and deſigned for this particular 


Purpoſe ; look at the Star directly through the tranſparent Part of 


the Horizon-glaſs, and, keeping it there, move the Index till the 


Moon's Image is brought into the filvered Part of the ſame Glaſs; 
make the Quadrant librate gently on the Star's Ray, and the Moonwill 


appear to riſe and fall by the Star ; move the Index, between the Li- 
brations, until the Moon's enlightened Limb is exactly touched by 


the Star, then the Obſervation is properly made. 


The Quadrant is to be held the ſame as for a fore Obſervation, and 


its Plane muſt always be made to paſs through the two Objects, whoſe 


Diſtance is to be obſerved; for that Purpoſe it muſt be put into vari- 
ous Poſitions, according to the Situation of the Objecis, which will 


ſoon be rendered eaſy by Practice. 


At the very Inſtant, or at moſt within a few Seconds of the Time 
at which the Obſerver gives Notice of completing bis Obſervation, 


ſomebody muſt obſerve the Hour, Minute, and Quarter Minute (if 
there be no Second Hand) by the Watch, uſed tor finding the ap- 


parent Time, and at the ſame Inftant of the Obſerve:'s giving the 


_ aforeſaid Notice, or as near to that Time as poſſible, two Aﬀiiitants 


muſt take the Altitudes of thoſe Objects, whoſe Diſtance is 


£ 


obſerved ; all which being done, the Obſervations neceſſary for 


aſcertaining the Longitude are completed. | 
la the Ephemeris is found, the Moon's Diſtance from the Sun, 
and alſo from proper Stars, tu every Three Hours of apparent Time, 
by the Meridian of Greenwich; and to afford the Mariner a greater 
Number of Opportunities for Obſerving, and Means of attaining 


2 greater Degree of Exactneſs, her Diſtance is generally ſet down 
from at leaſt one Object on each Side of her. Her Diſtance from the 


Sun is found ſet down, while it is between % and 1209, fo that by 
uſing a Sextant, it may be obſerved for two or three Days after her 


_ firſt, and Lefore her laſt Quarter; while hs is þetween 209 and 40? 
only 


from the Sun, her Diſtance is ſet down from a Star on the con- 
trary Side to the Sun; while ſhe is between 40* and go? from the Sun, 
her Diſtance is ſet down both from the Sun and from a Star on the 
contrary Side to the Sun's when {he ig between go? and 120 from 
the Sun, her Diſtance is ſet down both from the Sun and a Star, on 

the ſame Side with the Sun, and alſo from a Star on the contrary Side 
to the Sun. Laftly, when ſhe is above 120? from the Sun, her Dittance 
'S ſet down from two Stat's, one on each Side of her. Her Diſtance 


on from 
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from Objects on the Eaſt of her is found in the Ephemeris, in the 


Sch or gth Pages of the Month; and her Diſtance from Objects on 


the Weſt of her is found in the 10th and 11th Pages of the Month. 


An Obſerver who uſes the Ephemeris, muſt obſerve the Moon's. 


Diſtance from ſome of thoſe Stars only, whoſe Diſtance from her is 


ſet down in the Ephemeris, and the Diſtances there ſet down afford 


him a ready Means of knowing the Star from which her Diſtance 


ought to be obſerved; for he has nothing to do but to ſet his In- 


dex to the Diſtance computed roughly at the apparent Time, eſti- 
mited nearly for the Meridian of Greenwich, and look to the Eaſt or 


Wel of the Moon, according as the Diſtance of that Star is found 


in the 5th or goth, or in the 1oth or lich Pages of the Month, and 


having found the Moon upon the Horizon Glaſs, he will by 
Sweeping with his Quadrant to the Right or Left, certainly find the 


Star he wants, if it be above the Horizon and the Air clear, 
in a line nearly perpendicular to that joining the Moon's Horns, 


or, which is the fame, in the Line of the Moon's ſhorteſt Axis pro- 


_ duced. OS | 
The Time at Greenwich is eſtimated nearly by turning the Ship's 
ſuppoſed Longitude from Greenwich into Time, and adding it to, 
or (ubtracting it from the apparent Time at the Ship, according as 


the Ship is Eaſt or Weſt of Greenwich, and the Diſtance of the 


Moon from the Sun or a Star at this Time is found roughly by ſay- 
ing as 18c/ (the Minutes in 3 Hours) is to the Difference in Mi- 
nutes, between this nearly eſtimated Time and the next preced- 


ing Time ſet down in the Ephemeris, fo is the Difference in Mi- 


nutes between the Diſtances in the Ephemeris for the next precedin 

and next following Times, to a Number of Minutes, which being ad- 
ded to, or ſubtracted from the ſaid next preceding Ditt.according aSit is 
increaſing or decreaſing, will give the Diſt. nearly at the Time the 
Oblervation is intended to be made, and to which the Index of the 
Quadrant or Sextant mult be ſet. - . e 


To find the apparent Altitudes and Diſtances of the Sun and 


Moon, or of the Moon and Stars. 


| Firſt, To the Apgarent Time of the Obſervation at the Ship ap- 
ply the Longitude turned inte Time, by Subtraction or Addition, 


according as the Ship is Eaſt or Weſt of Greenwich, this will give 


the apparent Time of the Obſervation, which call the reduced Time. 
Secondly, In Page 7th of the Month in the Ephemetis, ſeek the 
neareſt Noon or Midnight preceding the reduced Time; and alſo 
the neareſt Noon or Midnight following it, always taking the neareſt 
to the reduced time, both before or after it, whether it be Noon or 
Midnight _ = 
Thirdly, Write down the Moon's Semi-diameter and horizontal 

Parallax for the preceding Noon or Midnight, alſo for the following 
Noon or Midnight, and find the Difference between the two Se- 


mi»d ame eis, and between the two Horizontal Paretlaxes ; the fault. 
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of theſe Differences is the Variation of the Semi-diameter in 12 


Hours, and the ſecond is the Variation of the horizontal Parallax in 12 
Hours. Then ſay, as 12 Hours is to the Variation of the Semi-di- | 
ameter in 12 Hs. ſo is the Difference between the reduced Time and 


the next preceding Noon or Midnight, to a fourth Proportional; and, 


in like Manner, ſo is the Variation of the Horizontal Parallax, 
to a fourth Proportional. Theſe fourths applied reſpectively to the 
Semi-diameter and ih Parallax for the preceding Noon or Midnight, 
by Addition or Subtraction, according as the Semi-diameter and the 
Parallax are increafing or decreaſing, give the Moon's horizontal 
Semi-diameter and Parallax for the reduced Time. 
Fourthly. To the Moon's horizontal Semi-diameter for reduced 
Time, add the Correction anſwering to her obſerved Altitude taken 
from Table II. the Sum is the apparent Semi-diameter at the Time 
and Place of Obſervation. ET )) ! 
Fifthly. To the obſerved Diſtance of the Moon's Limb from a Star 
apply the Moon's true apparent Semi-diameter, juſt found by Addi- 
tion or Subtraction, according as the Limb neareſt to, or fartheſt from 


the Star, was obſerved, and you will have the apparent Diſtance of 
the Moon's Centre from the Star; but to the obſerved Diltance of the 


Sun and Moon's neareſt Limb, add the Sum of the Sun's Semi-dia-_ 


meter, taken from Page 3 of the Month in the Ephemeris, and the 
Moon's true apparent Semi- diameter juſt found, and you will have 


the apparent Diſtance of their Centres. 5 
Sixthly. Take the Difference between the Sun's Semi- diameter 
found in the Ephemeris and the Dip of the Horizon, and add it to the 
obſerved Altitude of the Sun's lower Limb; or ſubttact it from the 
obſerved Altitude of his higher Limb, and you will have the appa- 


rent Altitude of his Centre. 


Seventhly. Take the Difference between the Moon's true apparent 
Semi- diameter and the Dip, and add it to the obſerved Altitude of her 
lower Limb; or ſubtract it from the obſerved Altitude of her higher 
Limb, and you will have the apparent Altitude of her Centre; and 


ſubtract the Dip from the obſerved Altitude of a Star, and you will 
have its apparent Altitude. 


_ Having the apparent Altitude of the Objects, with their 


apparent Diſtance, to find their true Diſtance ; and thereby 
to determine the Longitude, = 5 


From the apparent Altitude of the Sun's Centre ſubtract the Cor- 
rection for that Altitude, taken from I able I, or if a Star, its Refrac- 
tion, and you will have their true Altitudes. 

Io e apparent Altitude of the Moon's Centre add the Correction 
in Table IIl, anſwering to that Altitude and the Horizontal Paral- 
lax at the reduced Time, and you will have the true Altitude. 


8 Whence 
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Whence to find the Diſtance. 
Rurte. With the Moon's apparent Altitude and Horizontal Pa- 
rallax for reduced Time, take the Logarithm from Table IV. which 
_ reſerve, „ 5 


Secondly, To the apparent Diftance of the Moon from the Sun 


from the apparent Diſtance, and take half the Remainder. 

Thirdly, add the Logarithm Sine of the above half Sum, the 
| ſerved, together; reject 10 from the Index, and half the remain- 
ing Sum will be the Logarithm Sine of an Angle; to this Angle 
add, and alſo ſubtract from it, the Difference of the true Altitudes, 
Co-fine of the Difference, and half the Sum of theſe two Loga- 


required. 


Day of Obſervation, ſeek for this computed Diſtance, and if it be 
there, the Time at Greenwich, when the Diſtance was taken, will 
be found above it at the Top of the Column; but if the comput- 
ed Diſtance falls between two Diſtances in the Ephemeris, as it ge- 
nerally will; then ſay, as the Difference between the two neareſt 
ence between the firſt of theſe Diſtances and the computed Diſ- 
added to the Time ſtanding over the ſaid firſt Diltance in the 
tance of the Objects were taken. The Difference between this 
turned into Longitude by Table V. will-give the Ship's Longitude 


greater or leſs, than that of Greenwich. 


or Star add the Difference of their apparent Altitudes, and take half 
the Sum; then ſubtract the Difference of the apparent Altitudes 


Logarithm Sine of the above half Difference, and the Logarithm 


Then add the Logarithm Co-fine of the Sum to the Logarithm 
rithms will give the Logarithm Co- ſine of half the true Diſtance 


In the Ephemeris, among the Diſtances of the Objects on the 
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Diſtances is to 3 Hours, the correſponding Time, ſo is the Differ- 
tance, to the Time correſponding to that Difference; which being 
Ephemeris, gives the true Time at Greenwich, when the Diſ- 
Time and the Time of the Obſervation at the Ship, being 


from Greenwich, E. or W. according as the Time at the Ship is 


EXAMPLE 


titude at the T 


being added to, or ſubtracted fram the fir 
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Being at Sea May the 15th, 1786, in Latitude 33 43 N. and - 


Longitude by Account 10 46' E. of Greenwich, at 10 H. 14 M. 


53S. per Watch, well regulated by the bright Star in the Harp Ly- 


tra, I obſerved the Diſtance of the Moon's fartheſt Limb from the. 


Star Spica to be 63? 50o/ 20/!, at the fame Time the Altitude of the 


| Moon's lower Limb was 24 18/ 40”, and the Altitude of the Star 


Spica, 45 13/15“; theſe Obſervations were made with Hadley's 


Quadrant well adjuſted, the Height of the Eye above the Water be- 
ing 18 Feet. Required the Ship's true Longitude? 


Apparent Time at the Ship SON 10 14 53 
Longitude by Account 10% 46“ E. turned into Time 43 4 
Reduced or ſuppoſed Time at Greenwich 9 31 49 


By the Ephemeris for May, Page the 7th: 


: Moon's Semi-diameter May 15th at Noon 14 387 Horizontal Par. at Noon 84 ef 


Ditto at Midnight . 15 2 Ditto at Midnight 55 03. 
Difference or Increaſe in 16 Hows — 44 Diff. or Increaſe in 12 H. 8 
; H. M. = = „ u M.4. | 7- 
Then, As 12: 4::9 31 49:0 3 And as 12: 12: 3149 : © 10. 
Semi-diameter at Noon 14 58 Horizontal Parallax at Noon „ 
Semi- diameter at reduced Time 15 ox Ditto at reduced Time 55 7 
Correction for Moon's obſ. Alt. 85 | | 0 unn 
a Table m » 7 Obſerved Altitude of Moon's lower 
True apparent Semi-diameter 15 08 Diikerence of Semi-diameter and 1 : 
Obf. Dit. of Moon's fartheſt Dip 15“ 8" —& 3. „ 
Limb from Spica 63 50 20 Moon's apparent Altitude 24 29 45 
| | | _ CorreMion from Table III. 48 o7 
bore 7 — — Moon's apparent Altitude 25 17 5 
Star's obſerved Altitude 45% 13 15 e — — 
Dip for 18 Feet (Page 159) 4-3 
Star's apparent Altitude : 9 12 
Refraction 1775 v9 * 
Star's true Altitude 1 5 45 7" 


Note. To find the reſerved Logarithm, look in Table 4th for the Moon's Apparent Al- 
| op of the Page, and the Horrzontal Parallax ia the left Hand Column, and in 
the Angle of meeting, ſtands the reſerved Logarithm. | | 
The ſame Method is to be obſerved in finding the Corrections in Table III. | 
When there are Minutes in the Apparent Altitude, take the Correction for the Degrees, 
and the Ditterence between it and the next higher Degree of Altitude, and then ſav, as 60 
Minutes is to the whole Difference, ſo are the g'ven Minutes to their proportional Part; which 
o, Correction, according as it is increaſing or de- 
_ will give the required Correction. In like Manner may the reſerved Logarithm 
. H PTS, 
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| Reſerved Log. 9,997 309 


The Longitude i is Eat, decauſe the Time at * Ship is greater than the Time at Green- 
wich ; had it been leſs, the Longitude would have been Weſt, | 


Moon's apparent Altitude +"; 29 45” 5 Moon's true Altitude 25” 27 52 
Star's Ditto 45 09 12 Star's Ditto 45 08 15 
Difference of apparent Altitudes 20 39 27 Difference ef true Altitudes 2) 19 50 23 | 
Apparent Diſtance 63 35 12 — 
15 | — — Huf Difference 9 55 1 N 
Sum — m 2)84 14 2 . bo 
Half Sum — 420719 Log, Sine of the Half Sum 482633 | 
| Difference — 2)42 55 45 CO 3 | 
Half Difference 21 27 f Log- Sine of the Half Difference 9, 5631 4 
| | 4 8 1 — Neſerved Logarithm „ 1 
| Sam, 10 from the Index rejeQed2)19,38722 h 
Ang is 232 2903 57 42"= To the Log. Sine of the Half Sum 9,6936 1 
Half the big. of true Alt. 9 55 11 8 : N 
Sum — 28 
Difference —=—— — 1940 = Log, Co-fine 9,%3731 
| 7 - . — Log. Co- ſine PA 97597388 : 
1 | Sum — 2)19,86119 
| Half the true Diſtance ; q2*: 32 1 55 = Log. Co- ſine Z Sum 9,930 59 1 
id True Diftance 63 04 30 
= By the Ephemeris for May 1 5th, 1786, 
| Next owes Diſtance at 9 H. 62547 11” Ditto — 62 47 . 
Following Diſtance at 12 64 19 1 Truc Diſtance —— 62. 04 30 
Difference in 3 Hours 1 31 50 Computed Difference | 1 1 
mY 5 | | H. M. S. 
A 1* 3% $0" 3H. 23 of %% %% „ 0 
Time over next preceding Diſtance 9 00 00 
Time at Greenwich 5 9 33 57 
Time at the hip 0 16.5 D. M. 8. 
True Time . 40 56 = = 10 14 © lune | in F. 
N ——ů— Nü— 
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Being at Sea November the 11th, 1786, in Longitude by Acqgunt 
4 Weſt of Greenwich, at 6 H. 10 M. P. M. per Watch well re- 
gulated, I obſerved the Diſtance of the Sun and Moon's neareſt 


Limbs to be 102 57/ 30%, the Altitude of the Sun's lower Limb be- 


ing 18* 47/ 30”, and that of the Moon 70? 32“, the Eye elevated 20 


Feet above the Water. Required the true Longitude ? 1 be 


| | H. M. 
Apparent Time at the Ship _ IM. 3 
Long. by Acc. 4 W. reduced to Time © 16 Which add, becauſe it is Weſt. 


Reduced Time at Greenwich 6 26 5 


Moon's Semi-diameter, Nov. 11th at Noon 15 52“ Hor. Parallax at Noon 530 16” 


Ditto at Midnight 15 44 Ditto at Midnight 57 46 
Difference of Semi- diameter in 12 Hours 08 Diff. of Parallax in 12 H. 29 | 
Then, as 12 H.: 8“ :: 6H. 26 M. o And as 12 H.: 29“ :: 6 H. nn 
Semi-dlameter at Noon 15 52 Horizontal Parallax at Noon | 58 25 

_ Apparent Semi-eiameter 15 48 Ditto at reduced Time 88 os 

Correction from Table II. | o 15 | e — 

| | —— Moon's true apparent Scmi-diam. 16 03 
Moon's true apparent Semi-diam. 16 3 Dip tor 20 Feet 4 16 
Sun's Ditto _ 16 13 „„ W 

| 5 ä — Differenem | 11 47 
-.. Sum | 22 16 Moon's ebſerved Altitude 70 32 oo 
Obſ. Diſt. of Sun & Mn's Limbs 102 57 30 | ——— 

| 5 — — Avparent Alt. of Moon's Cen. 70 43 47 
Apparent Diſtance 103 29 45 Correction from Table III. 13 48 

Sun's Semi-diameter | 16 13 | True Alt. of the Moon's Centre 71 02 35 
Do 11 57 

Sun's obſerved Altitude 18 47 30 
Sun's apparent Altitude 18 59 27 

Correction from Table L 2 35 

Sun's true Altitude 18 56 52 Reſerved Log. 9,99 326 
To find the Diſtance. 

Moon's apparent Altitude 70% 43” 47” Moon's true Altitude 719 or 36” 

>un's Ditto 13 59 27 Sun's Ditto „ 


— — ——— ſ— 


Diff. of apparent Altitudes 51 44 20 


Diff. of the true Altitudes 52 os 43 


Apparent Diſtance =__ — — 
8 —_ Ha Difference 26 oz 51 | 


| Reſerved Lo . 5 
e om ens 9.9932 


f 2 | i 98978 
Half Difference — 25 52 42 Log. Sine e ee 
| — — Sum, 10 from the Index rejected 1 = s 

| Angle | — 4 22 $52 To Log-Siae of the Huf Sam — | 
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Frigte — — „ W. 532 
Ha'f ff. of the true Altitudes | 26 02 51 
Sum — _— 25 43 Log. Co-fine 9,60195 
Difference — cx Log. Co- ine FS 9,8627 
Sum 6 19,5822 _ 
Half the true Diſtance ” 51 30 1 5 3 = Log. Co-fine of balf Sum 979412 
True or computed Diſtance = | 103 oo 30 | 
| Preceding neareſt Diſtance at 6 Hours 4% „ 0% dnn 1, 16” 


— neareſt Di:tance at 9 Hours 101 42 17” Computed Diſt, 103 oo 30 


— 


5 14 40 


Aon" 237 $0 39:5 14 40” : oh 28” 25” 
Time ſtanding over preceding Diſt. S: co oo 


Time at Greenwich N 6 28 * 
3 | 6 10 oo 


1 18 25 364 Leal. in W. de · 
cauſe the Time at the EN is leſs than the Time at Greenwich. Es 


1 The IN of the Angular Diſtance may be l more eaſy and accurate by 


bringing the Objects nearly into contact in the common Way, and then fixing the Ind-x 
tight to a certain Degree and Minute, and waiting until the Objects are nearly in contact, 
| ee A Notice to the Aſſiſtants to get ready with the Altitudes, and when the Objects are 
exacily in contact, to call for che Altitudes and the preciſe Time by the Watch. The 
Obſerver may then prepare for taking another Diſtance, by ſetting his Index three or four 
Minutes forwards or backwards, according as the Objects are receding from, or approaching 
to each other; and then proceed to take the Diſtance, the Altiiudes, and the Time by 
the Watch, as before; thus may as many Diſtances be taken as the Obſerver thinks pro- 
per; but four, at the Diſtance of three Minutes, or three, at the Dittance of four Mi- 
nutes upon the Inſtrument, will at all Times be ſufficient. This Mode of taking the 
Diſtance will not only eaſe the Eye of the Obſerver, but alſo enable him to manage his In- 
ſtrument with much greater Facility in every Direction, a vertical one only excepted. If, in 
taking the Diſtances, the middle one can be taken at any even Diviſion on the Arch, ſuch 


as a Degree, or a Degree 20 or 40 Minutes, that Diftance will be independent of the 


Nonius Diviſion, and conſequently free of thote Errors which frequently ariſe from the Ine- 


quality of that Diviſion in ſeveral Parts of the graduated Arch. If the Obſervation be made, 


as it always ought to be, at the Diſtance of two Hours before or after Noon, the true Time 
may. be found by the Altitude of the Sun taken at the preciſe Time of the Diſtance; 11 
three Diſtances are taken, find the Time by the Altitude carreſponding with the middle 

Diſtance. Thus wil any Irregularity in the going of the Watch be prevented from al- 
_ feQing the Reſuit of the Obſervation. 


As the Time found by the Altitude of a Star cannot be depended on, becauſe of the 


Uncertainty of the Horizon in the Night, the beſt Way of determining the Time for a 


Night Obſervation will be by two Altitudes of the Sun, one taken on the preceding After 
noon, before he is within fix Degrecs of the Horizon, and the other on the next Morning, 
when he is more than tix Degrees high. The proper Uſe of the foregoing Directions will 
greatly depend on the Atmoſphere's being pretty free from Clouds at the Time of taking the 


leveral Diſtances, for otherwiſe the Qblerver muſt take the Diitances at ſuch Times as he 


can beſt obtain them. 
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The followi ng ts ; hy Method for reducing the — to the true 
Dijlance, 


Runs. To the Nat. Co- 155 of the Difference of the Apparent 


Altitudes, add the Nat. Co- ſine of the Apparent Diſtance, when it 


is more than go Degrees, but ſubtract it when the Diſtance is leſs 
than 90; and then find the Logarithm of their Sum or Difference. 


To this Legarithm add the Logarithms of the Co- ſines of the true 
Altitudes, and from that Sum ſubtract the Sum of the Logarithms, 


Co {ine of the Apparent Altitudes, and then find the Nat. Num- 


der of the remaining Logarithm; the Difference between this 


Number and the Nat. Co fine of the Difference of the true Alti- 
tudes, will be the Nat. Co- ſine of the true Diſtance required. 


To find the true « Di Jan . that given in the laſt — RY this 
Rule. 


From 7 Nat. Co- ſine Nuff. of apparent 3 1891409“ = 99977 

Take Nat. Co- ſine of the apparent Diſtance 2 17 51 = 85448 8 
Difference of Nat. Co-fine = 14529 Its Log. 416224 

| Add Log. Co- ſine of Moog's | true Altitude 19 47 "TY 2 9797355 


Sum Vos. Co- fine of Star's Ditto 20 £8 22 997260 19,94675 
Their Sum | — : | — 2410839 
Sub. 2 Log. Co-fine of Moon's apparent Alt. 180 56 47 2 9797 ry = 19,0482 

— Log. Co- ſine ef Star's Ditto 20 10 56 = 9,9724848 Pu 9 


Nat. Num. of the remaining Log. | 14458 416010 

Nat. Co-ſine of the Dif. of true Alts. 0? 20 3 = 99998 N | 

Nat. Co- ſine of the true Diſtance 31 11 44 35548 

Preceding Diſtance at 9 Hours 31 40 12 | 31 4o' 12” 

Following Diſtance at 12 Hours 30 oz 2 Computed Diſtance 31 11 44 

Dillerence | in 3 Hours | 1 37 10 Ditto Difference o 28 28 
 Azn1* 39: 10 23H :: "W_= © 52 44 

Time ſtanding over the receing Dif.. g 09 co 

Time at Greenwich 9 52 44 | 

Time at the Ship 10 25 23 1s 
Difference in Time 032 39 Reduced into Longitude $4 7 3 Eaſt, 


QUESTION I. 


Being at Sea, Apeil the 24th, 1786, in Longitude 46* 45 Eaſt of 
Greenwich by Account, at 6 H. 30 M. P. M. per Watch previou 5 
regulated by the Sun, the Diltance of the Sun and Moon's neare 
Limbs were es to be 50 57 at the ſame Time the _ 

© 


LONGITUDE AT SEA. 


Long. in by Rule I. 449 291 Eaſt 7 ,, 544 34E-7,_._ 
Anſwer 1 bir by Rule ll. 44 33 Eaft of Greenw. or E.] London, | 


187, the Eye being 18 Feet above the Surface of the Water. 
quired the Longitude in? 


44 38 


303 


of the Sun's lower Limb was 5 8' 30% and that of the Moon 42 


Re- 


QUESTION n. 


In the Evening of the gth of October, 1786, in Longitude 12? 
45 E. of Greenwich by Account, at 6 H. 
viouſly regulated, the Diſtance of the Moon's neareſt Limb from 
the Star Pollux was obſerved to be 64* 3o/ 11”, the Altitude of the 


Moon's lower Limb 40387 27“, the Altitude of the Star 297 307 16”, 
the Eye being 20 Feet above the Sea. Required the true Longi- 


tude? 
| = Longitude in by Rule I. 12® 44 30“ E. of Greeiw. 
Aniwer | Ditto by Rule II. 5 SS 
QUESTION Mt - 
In a Ship at Sea in Latitude 15 48/ S. and Longitude 645 320 E. 
of Greenwich by Account, on September 4'h, 1786, the Dittance 
of the Moon's fartheſt Limb from the Star Pegaſi Markab, with the 


Altitude of the Star then Weſt of the Meridian, and alſo that of the 


Moon's lower Limb were obſerved as in the Margin; the Eye being 
12 Feet above the Water, and the Watch not regulated. Re- 
quired the Ship's true Longitude at the Time of Obſervation? 


— 


| | | | Dutt. ot Moon | 


Times. and Star. Alt. of Moon. Alt. of Star. 
r 


| 14 50 30 | 54 32 42 15 22 © 

j- -34- $3 35 154 29 43] 24 3t-*.V 
is: © S139 37 ] ꝑ 

xe © I {46 $3 42} $1 4&6... © 

215 11 1 „ 20.31 | 40.30 0 

jours | 955 | 3 10-..]2792 23 46 


— — 


88888 


5 ——ů —— 
— — . — — — —  —— — 


12 59 24 | 33 


{Means | 15 o 38 | 54 26_45 | 9 0 


3 2 True Time 15 H. 1007“ P. M. or 3 Hours 100 a1 
—— F A. M. Sepzember 5th. 


Longitude by Rule I. 66 16“ E. 
Ditto by Rule II. 66 19 1E. 


44 30“ per Watch pre- 
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Having obtained the true Time of the Day by the foregoing Opera- 
tions, and as a tolerable Watch cannot be ſuppoſed to vary much in the 
Space of a few Hours, or even in a Day, the true Azimuth may eaſily 
be found at any convenient Time afterwards by the following Me- 


As the Co-fine of the Sun's Altitude is to the Sine of the Hour from Noon, turned into 

Degrees, ſo is the Co-fine of the Sun's Declination to the Sine of the true Azimuth: As 
for Exagaple : In Latitude 519 30*N. the Sun's Declination 15 10' N. at 2 Minutes paſt 
G in the Afternoon the Sun's Altitude was 11% 3o'. Required the True Azimuth? 


As Co-fine of Sun's Altitude | 11 30 999119 | 
Is to Sine of the Hour bh. am. = 90 30 9,99999 Note. The Latitude 
So is the Co- ſine of the Sun's Declination 15 10 9, 98460 is ſet down in this 
f 1 CL | Queſt on, in order 

19,93459 | to enable thoſe : 

9,99119g Whochuſetoprove 

2 | | — ——_s ' the Work by the : 

To the Sine of the true Azimuth — $0? 2'N. 9,99340 common Method. 


A New Method for finding the Latitude by double Altitudes of the Sun. 


Add together the Arithmetical Complement of Co- ſine of Declination, the Arithmetical 


Complement of the common Logarithm of the Difference of the (o-. ſines of the Times from 


Noon, turned into Degrees and Minutes, and the common Logarithm of the Difference of 
the Natural Sines of both Altitudes; tne Sum of theſe three Logarithms will give the Lo- 
garithm Co · ſine ef the Latitude required. | | 


Note. The Arithmetical Complement of the Common Logarithm is found by ſubtracting 
that Logarithm from 10, oo. 7 
Example in deuble Altitudes, Page 289. 


Times 


5 | Nat. Sine 
H. M. H. M | D. M. Nat. Co-fines. both Alts. 
10 2 is 1 5$ from Noon, or 29 30 $7086. 73036 
11 27 is o 33 from Noon 8 Ig 98968 81055 
Difference Nat. Co-fines of Times from Noon 11879 i 5 8019 Difference 
| Declination 1109 The Arithm, Comp. cf Log. Co-fine of which bs 0,00843 
Difference of Nat. Co-Sines 11879 Arithm. Comp, of the Log. 592518 
Difference of Nat. Sines of both Alts. 8019 Its Com. Log. 3590412 
Lat. required 46 Degrees 30 Minutes '= Log. Co- ſine of 5 | 9.33778 
8 H. M. | H. M. : D, M, Nat. Co-fines 
10 20 to Correct Time is 1 40 from Noon or 23 o 90631 
110 is Ditto 1 10 from Ditto or 17 30 95372 
| To” | 4741 
Arithmetieal Comp. of Log. Co-ſine Declination 0,01003 


Arichmetical Comp. of 4741 the Diff. of Nat. Co. ſines from Noon 6,3241g 


Com. Log. of Diff. Nat. Sines of both Altitudes 3141 3449707 
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Table 1. is the Difference between the Re- 
fraction and Parallax, and is to be ſub- 
tracted from the Apparent Altitude of the 
Sun, it may be found for any Degrees and 

inutes by taking Proportional Parts, 


Table II. contains the Numbers to be ad- 
ded to the Moon's Semi-diameter, becauſe as 
lin aſcending from the Horizon to the Zenith 
he approaches nearer to the Obſerver, and 
conſequently appears larger, theſe Numbers 
are the Natural Sines of her Altitude, the 
Radius being 16, which is nearly the Moon's 
Mean Semi-diameter, 


Table III. contains the Difference between 
the Moon's Parallax an! Refraction at each 
Degree of Altitude and every 10 Seconds of 
Horizontal Parallax; and may be found for 
any intermediate Minutes and Seconds by 


taking Proportional Parts, which muſt al- 


ways be added to the Moon's Apparent Al- 
titude to reduce it to the True Altitude. 


Table IV. contains the Logarithms of 
the Arithmetical Complements of the Dif- 
*ec-nces between the Logarithmetic Co-fines 
jof the Moon's True and Apparent Altitudes, 
at every Degree of Altitude. Every Tenth 
Second of Horizontal Parallax increaſed by 
120, which Number is the Difference between 
Log. Co-fine of the True and Apparent Al- 
titude of the fixed Stars when above 25 De. 
grees high. | E | 


In Table III. and IV. find the Apparent 
Altitude of the Moon at the Top, and the 
Horizontal Parallax in the Left Hand Column, 
and directly under the former and oppoſite to 
the latter ſtands the Correction in Table III, 
or the Logarithms in Table IV. 0. 
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Logarithms for computing the true Diſtance of the M-on from the 
Sun or a fixed Star. 

| | ; Apparent Alt de of the room's Centre. | 

| Moon's Ye 5 | * | | 
| horizontal $4? *. $9 „WE 80 
| Parallax. | | mmm Z—Z—J2—:ĩ õ u—y.—ęi—u — | 
Hs 3 Logarithm. Logarithm. Logarithm Logarichm. l. zarithn! Fogarichm. 


| 


1 © 9.99357. 9356. 9. 99354- 5[9- 99353- 213+ 99352+ 4j9. 993512 

1 10 9. 99355. 6]9- 99353- 9.99352. 3[3+ 99351. 19+ 99350 C[9. 99349. 1 
| 20 9.99353. 5999351. 89. 99350. 219+ 99345. %99347. 0.99346. 9 
30 9. 99351. 39. 99349. 69. 99348. 119. 99346. 8) 59345, 7.99344. 80 

40 9. 99349. 29.9347. 5%. 99349. c19- 99 :44- 6.99343 9.99342.7 

1 6 . 99340. 5 


| | 59 9.99347. 1.99345. 
| 54 | © [9-99345-<[9- 99343: 3.99341, $[. - 319: 99338. a}. 
| 1 19+99342. 919+ 99341- 21). 953 79. 7[9- 7+ 211. 99336. 2/ 
20 9.9340. 89.9 339.09. 99337- 0. + 119-.99334- I} 
30 [9.99338. 719- 99336. %%. 99335+ 419: 21999331. 6 
| 49 9. 59336. 5.99334. 8. 99333» 3]9- 9.99329. 8 
.-. 1 $0-49s 993 34--419- 9932.79. 9933.299329. 80999328. 719. 99327. 7 
55 |* ©. 19. $9332. 419+ 59330-©j9- $9323. . 712+ 99326. 519. 99325. :| 
3 19 |9. 99330. 0.99328. 4.936.979 325. 619- 99324- 3/9. 99323- 4 
| 20 9.9328. 1[3- 99326. 319. 99324 711+ 49323-4 9- 99322. 3/4. 99321. 3 
| 9.99326. 00. 97324. £19 
40 9.99323. 89. 97322. 


O 9 UL» 


1 

C 

9 * 
9 7 
J | - 
999343. 94324 «<j/: 9334 1-5 
) 3 
9 2 
9 1 
9 0 
9 8 


[>] 


9322. £19- 99321. 35. 99320. 119. 99319. 


a 
3 
I 

99320. 59. 319. 29. 99318. 0%. 9317. 
) 9 


Js 
9. 
}. 
9. 
— |_| 9-99 321- 719- 99329. ot. 99315. 419-9317. 31+ 9931S 919. 99314. 0 
. 56 9 9. 99319. 69.9931. 8.99316. 2|)- 99314. 9|/- $9303- 719. 99312. 7 
: a 10 9. 99317. 519- 99315- 71}. 99314. 119- 931. 899311. 60. 99310. 
2 9.99315, 4.9313. 619. 94312.c[3- 99310. 6939.59. 99305. 5 
39 9.99313. 3099311. 59909. $j9- 5 398. 5‘ 99307» 39. 99306. 5 
8 | 40 |9- $9311. 1999389. 4[3- 99307. 719- 90 306. 79. 59305. 2. 99304. 2 
| | Fs 9. 99 209. O[9+ 99 307- 2 . 93 385.0 . 99 $04. 20999308. 1 25 99 OZ. 1} 
57 9 9.59300. 99.993 510. 99303. 560 9932. 119+ 93 300. 9 . 9529 9 
10 9. 99304. 309 99393.) 99391. 3). 99299. 2.99298. 9. 99297. 8 
20 9.99302. 719+ 99309. 9%. 95299. 2[/- 93297. 99296. 7.99295. 7 
| 39 9. 99309. 69. 99295. $!3. 99297. 4]3+ 99295. 7 3+ 99294. 643. 99293. : 
49 9.99298. 5.99296. 619. 99295. c[9- 99293. ©|/- 99292. %. 99291. 4| 
[ 2 9. 99296. 4 9.99294. %. 99292. 813. 9291.499250. 3. 99189. 3} 
i 19: 99294+ 3|9- 99292- 4f3- 99290. 71 99269. 3j9- 99255. 1(9. 99287, 1 
10 19. 99292. 19.9290. 30. 99268. (. 9628. 119- 99286. 9. 99285. 0 
10.992586. 5. 59285. 09.9923. 9.99282. 9 


20 9. 99290. 09. 99288. 


| 30 9.99287. 99. 286.9. 99284. :19. 99282. 99 99281. 7%. 99280. 7 
4 | | 42 9.99285. 8 9.99283. 919. 992$2. 2.99280. 719- 99279. 6. 9278. 6 
3 2 2. 22223. 9. 22281-99280. 19. 49278. 092277. 5. 99276. 5 
q i 59 | © [9.99281.6/9. 99279. 719. 99278. 00. 99276. 5.99275. 3.99274. 3 


99274. 419+ 99273. 219. 99272. 
9.99272. 2 


« 99270. 2 


10 9.99279. 
20 9.99277. 30.992754 99273. 7 
30 9.99275 9. 99273. 3 j« 99271. X 


9.99277. 5.99275. 
7 

| & 

9. 99271. 2/9. 99209. 5 
3 


9. 
}- 99271. 19. 99270. 
9.99269. 09. 99267. 
99268. cj9- 99266. 89. 99265. 
9 
9. 


\O w # 


. 99251. c19. 99249. 719. 9924S. 7] 
9 99248. 809. 99247. 69. 99246. 5 

| 20. 9.99252. 0. 99252. 00 99246. 9.99245. 519. 99244- 4 
32 [9- 99249: 919- 99247+ 919+ 99246» 1. 99244“ 69.992433 9.99242. 3 
+2 | 9- 99247- #19. 99245. 719- 99244- ©[9- 99242. 4.99241. 2/9. 99240. 1 

— —. | 9- 99245- 619 99243. 6%. 99241. 800. 99240. &. 99239. 1. 99238, 0. 


0 | | 
2 [ 15 | 9.99243. 59. 99241. 5 p 99239» 719- 99238. T 99236. 919. 99235. 8 
| T i 


| ** | © 9.99256. 2/9. 99254. 2|,. 99252. 5 
ro 9 99254. 119. 99252. 1 


0 ) 
49 [9.99273- 1 9 80 
— — 2.292221. 00. 99269. 1]. „267. 3.9926. 9% 99264. 719. 99263. 7| 
60 © 9.99208. 9). $9266. gf. 99265. 2.99263. 89. 99262. 509. 99261. 50 
10 9.99266. 89. 99264. 89. 99263. 1.99251. 6.99260. 49. 992 59.4 
£ 20 |9- 99264. 7/9- 99262. 7[).99261.c[9. 99259. 59. 99258. 30%. 992 57+ 3] 
4 {| _| 30 9. 99262. 60. 93260. 619. 99258. 89. 99257. 49. 99256. 1/3. 99255. 1 
= | 40 | 9+ 99260. 419. 99258. 519. 99255. 7.99255. 219- 992 54+ 9:9. 99253. © 
AF — 32 | 9+ 99258. 39. 99256. 319. 99254- 619. 99253. 1. 99251. 99. 992 50. 8 
9 
9 
J 
9 


4 
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| T AB L E N 
Logarithms for computing the true Diſtance of the Moon from 


IV. 


the Sun or a fixed Star. 


11 


Apparent Altitude of the Moon's Centre. 


— 


Moon's | 9 
horiz onta 879 . 882 89 go? 
Parallax. 2 | He 4 — 3 
N S. Logarithm. Logarithm. Logarithm. Logarithm. 
53 | © | 9.99350-5 9. 99349- 9 9- 99349: 7 9- 99349-5 
| 9. 993438-3 [9993477 9- 99347-5 9. 99347. 4 
9.99346. 2 9.99343. 6 9.99345. 4 9.993452 
9.99344. T [9.99343 5 9. 9934}- 2 9- 99343-1 
9. 99341-9 | 999341. 3 9. 99341.1n. 9.99340. 9 
9.99339. 8 | 9.99329. 2 | 9- 99338.9 9.90338. 8 
9.993377 9. 99337-1 9- 99336. 8 9: 99336.6 | 
9- 99335+ 5 9. 99334-9 9- 99334.6 | 9-99334-6 
9.99333: 4 9. 99332-8 9- 99332.5 | 9993323 
9. 99331-3 9.99330. 6 9- 99330- 3 9.99330. 1 
9.99329. 1 9.99328. 5 9- 99328.2 9. 99328.0 | 
9.99327.0 | 9-99326.4 | 9- 99326.1 . 
9.99324. 8 9.99324. 2 | 9+99323-9 | 9-99323.7 
9. 99322. 7 9.99322. 1 9- 99321.8 | 9-99321.5 
9- 99320. 5 ge 99319. 9 9- 99319. 7 9- 99319.4 
9. 99318. 4 9.99317. 8 9.99317. 5 9.99317. 2 
9. 99316. 3 9. 99315. 6 9- 99315-4 9- 99315 1 
9: 99314-1 9- 99313- 5 9. 9931J.2 | 9-99312.9 
9.99312. o 9.99311. 4 9.99311. 1 9.99310. 8 
9.99309. 8 9.99309. 2 9.99309. 0 9.99308. 7 
9.99307. 7 9.99307. 1 9.99 30b. 8 9.99306. 5 
9. 99305. 6 9. 99304. 9. 99304«7 9- 99304. 4 
9.99303. 4 9.99302. 9.99302. 5 9- 99302. 3 
999301. 3 2.99 300.7 9.99300. 4 9. 99300. 1 
9.99299. 1 9. 99298.5 | 9-99298.2 9- 99298. 0 | 
9.99297. 0 9.99296. 4 9- 99296.1 [9992959 
9.99294.9 | 9.99294. 3 9.99294. © 9.99293. 8 
9.99292. 7 9. 99292. 1 9. 99291. 8 9- 221. 3 
9.99290. 6 9. 99290. o 9. 99289. 7 9.99289. 5 
9. 99288, 5 9.99287.9 | 9-99287.6 | 9.99287. 4 
9. 99286. 3 9. 99285. 7 9- 99285.4 9.9928 5. 3 
9.99284. 2 9.99283. 6 9.99283. 3 9.99283. 1 
9.99282. 1 9.99281. 4 [99928 1.2 9.99281. o 
9.99279. 9 9.992793 [9 992791 9. 99278.8 | 
9- 99277.8 | 9.99277.1 | 9-99270.9 9. 99276, 7 
__9-199275-7 . | 9-99375-0 - |__ 9: 99274.8 | _9-99274.6 
9.99273. 5 | 9-99272.9 | 9-99272-.6 9- 99272.5 | 
9. 99271.4 {| 9-99270-7 | 9: 99279-5 9. 99270. 3 
9. 99269. 3 9. 99268. 6 9.99268. 3 9- 99268. 2 
9. 99267.1 | 9.99266. 4 9.99266. 2 9.99266. o 
9. 99265.0 | 9.96264. 3 9.99264. 0 9.99263. 9 
9.99262. 9 9.99262. 2 999261. 9 9. 99262. 7 
9. 99260, 7 9. 99260.0 | 9-99259-7 9. 99259. 6 
9.99258. 6 9. 9257-9 9.99257. 6 9- 99257. 4 
9.99256. 5 9.99255. 9.99255. 5 9.99255. 3 
9.99254. 3 9-99253-7 | 9: 99253-3 9- 99253-1 
9.99252.2 9. 9925H.5, 9.99251. 2 9.99251. 0 
9.99288. 1 9. 99249-4\ | 9: 99249-© 9- 99248.8 
9- 95247-9 9. 99247. 2 9- 99246. 9 Cr 99246.7 
9. 99245. 8 9.29545. 9.992448 9.99244. 5 
9.99243. 6 9.99243. 9- 99242. 6 9- 99242. 4 
G- 99241. 5 9. 99249. 8 9.99240. 5 9. 99240. 2 
9- 99239- 3 4 99238. 7 9- 99238. 3 9- 99238. 1 
9.99237.2 | 9.99236. 6 9. 99236.2 | 9-99235-9 
9.99235. 0 9.99234-4 | 999234. 0 9.99233. 8 
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| For turning Degrees and Minutes into Time and the contrary. | 
D THM [D JHM|[DÞ [HM| D | HM | D JAMTD|aM 


— — — — ——— — — 
— —y— 


N FMS M [MS [MI MST MMS MMS M 


j 21 | 1-24 | 81 5.2441 9.24201 13.24201(17.24 391 
| 22 | 1.28 325. 28142 9.25 | 202|13.28 |262|17.28 | 322 
23 | 1-32 383532 143 9.32 | 203{13.32 |263|17. 32 323 
24 | 1-36 | 845. 36144 9.36 | 204|13.36 |264|17.36| 324 


2 1.0.4 "61 4. 421 8. 418112. 424116. 4301 
2 | o. 8 62 4. 8122 8. 818212. 824216. 8302 
| 42 | 0.12 63 | 4.12|123] 8. 1218312. 1224316. 12 303 
4 | 0-16 | 64 4.16 124 8. 16 184 72. 1624416. 16 | 304 
o. 2065 4. 20125 8. 20 18512. 2024516. 20 305 
8 o. 24 66] 4.24120 8. 2418612. 2424616. 24 306 
7 | 0.28 674.2827 8.288212. 2824716. 28 307 
8 | 0.32 | 68] 4. 321288. 3218812. 3224816. 32 308 
9 . 36 69 4.36129 8.368912. 3624916. 36 309 | 
10 | 0.40 | 70 | 4-40 j130 8.40 2. |I2.40 |250 16. 40 310 AY 
"1x | 0-44 | 71 4-44 [131 8.44 | 191j12.44 |251116. 44 | 311 3 
12 | 0.48 | 72 | 4.48|132 | $.48 | 192[12.48 |252[16.48 | 312 1 
130. 52734. 52133 8. 5219312. 5225316. 52313 1 
14 | 0-56 | 7 4.56134 8.56 | 19412. 5625416. 56314 3 
is | 26. S473 5. 0135 9. 0195/13. 0255017 0315 «þ 
16 | 1. 4 | 76 | 5. 41136] 9. 419613. 4 |256|17- 4316 1 
17 | 7. 8 775. 81137] 9g. 8197/13. 825717. 8317 4 
18 | 1.12 | 78 | F. 12138 9.12198 13. 1225817. 12318 . 
19 | 1,613 | 79 | 5-16|139] 9.16 | 139| 13.16 |[259[17-16| 319 if 
20 | 1-20 | 80 | 5. 20140] 9. 20 200113. 20 26017. 20 320 \ 
— be || 
bY 
F 


40 5 9.40205 13. 40 [265 17. 40325 
26 1.44 86 5. 44 146 9.44 20613. 44 266 17.44 | 326 
'27 1.48 | 87 5. 48147 9. 4820713. 48 |267|17.48| 327 
] | 28 | 1-52 | $8 | 5.52 148 9. g2 20813. 52 268 17. 52 328 
E: 29 | 1-56 | 8g 5.5649 9.56 | 20913. 56 |269]17.56| 329 
. 30 | 2- © 90 | 6. 15019. | 210|14. © 270118. o| 330 
| 2- 4 | 91 | 6. 4|151|10. 421/14. 427118. 4| 331 
2. 8 | 92 | 6. 315210. 821214. $ |272|18. 8332 
2. 12936. 12153 10. 1221314. 1227318. 12333 
2.16 ä 94 6. 10154 10. 1021414. 1627418. 16334 
2. 20 956. 2015510. 20215 14. 2027518. 20 335 
2.249066. 24156 10.24 21614. 2427018. 24 336 ig 
2.28976. 2815710. 2821714. 28 27718. 28337 1 
2.32 986. 32158 fo. 3221814. 3227818. 32 338 9 
2.3699 6. 3615910. 3621914. 3627918. 36 339 1 
2. 40 co 6. 49 10 1. 40 22014. 4028018. 40 340 ll 
2 44 |101| 6.44|161 | 10.44 | 221] 14.44 |281|18.44 | 341 AY 
2.48 102 6. 48 i6z | 10 48 222|14.48 |282|18 48 | 342 i 
2. 52 103 6. 52 163 10. 5222314. 52 283 18 52 343 1 
| 2-56 fo4 6. 56 16410. 5622414. 5628418. 56 344 4 
3. © [105 | 7. 165 [II. o | 225|15. 028519. 345 9 
3. 4 1067. 416611. 422615. 4280019. 4 34 4 
3- 8 j107| 7. 816711 4 22715. 8 28719. 8347 IF 
3-12 1087. 1216811. 1222815. 12 [288 19.12 | 348 it 
3-16 [109 7. 1616911. 1622915. 1628919. 16 349 "iu 
3-20 |110 | 7. 20 17011. 20 23015. 20290 19. 20| 350 7 
3-24 f | 7.24|171 [11.24 2311524291 19- 24| 351 4 
| 3-28 127.2817211. 282321528 29219. 28352 1 
3-32 113 7 3217311. 322331532293 19.32 | 353 4 
3.36 |114 | 7.36|174|11. 36 234153629419. 36 | 354 1 1 
34 115 7.407511. 40 2351 15-40 [2951 19-40] 355 x 7 
3-44 [116 | 7.44[176 | 11.44 | 236|15- 4429619. 4435 -_ 
3-48 [117 | 7.48|177 | 11.43 | 237] 15-48 29719. 48 357 1 
3-52 1187. 52178 11. 5223815. 5229819. 52| 353 i 
3-55 [119 | 7.56|179 11. 56 | 239] 15. 56 [299] 19. 56 259 "q 3 
4. 0 [120 | 8. o1189|12. © | 2401 16. © | 3001 20. ol 360 1 
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RTIARR.—Nlany People are at a Loſs, who have not a Celeſtial 
Globe by chem to know the Stars; to theſe I would wiſh to "ou this 


GENTE EA L R UL F. 


Y the Direchons ia this Book find when any Star comes to the Meridian, Take the 
Declination of the < Stars to which add the ſuppoſed Latitude, if the Latitude and De- 


chination are of a contrar Fame, that is one North and the other South, but if both North 


or Scuth, ſubtract the one from the other, and call the Sum or |: ifference the Complement 
of Altitude, this Comple ment ſub! rated from 9-® gives the Aiti ude; if this Altitude 
nearly correſponds witl: that on your Quadrant, you are CC ertain you. have taken the Altitude 


of the Ri,. ht Star, other wiſ2 not, 


| AMPLE SS 
Suppoſe on July zath, at 9 H. 27 M. Required what Star will be on the Meridian of 


London, and 3ts Allitude. 


Sun's Right Aſcenſion 289 38“ Sagitarius's Declination 34 278. 
c 9 27 Lat. 3 
Anſwer to Segitatius 13:3. G6. Alc -- 55 
Altitude | 4 1 | 


EX AMPLE 
In Latitude 21* 40 N. and Longitude 309 Weſt ; required what Star wil} be on the Me- 
ridian, 25s alſo its Altitude on the 15th of "November at 10 H. 20 M. from Noon ? 


Sun's Right Aſcen on 15 22'S, Star's Declinatioen 27 5 13. N. 

Time 1:0m Noon | 10 39 Sub. Lat. | | 28 % co N. 

Star neateſt is Head of Andromeda 25 52 Co. Alt. | 23-20 | 
) | — 


33 47 . 


To find the Logatithm of any whole Number, from 1000 to 10,000, 
or more 


N. B. The laden of all Logarithms from 1,000 to 9,999 is 33 from that to 99,999 „ | 
4 ; and from that to 9799999 is 53 and from that to 10,90000 is 6, 


Po ful the Lax: of i968; 5 


Ru lx. Take the Logarithm of the three firſt Figures, viz. of 120 and one-tenth, and as 
it is above ICO9 make z the Index, and it will he 3,08278. And if you w. nted 4006, 


take the Log. of 400, and f:x-:enths, prefix the Index 8 to it, and it will be 3.852603 
| and io of any other to 9999. 


To be the Log. of any whole Number to five Places—Suppoſe 11293. 


Ru Find Log. of the ficſt four Figurcs, viz. 1129, as in Rule I. here; which is 
4,0 5269; then 5 de th: Log. for the next greateſt whole Nu:aber to 1129, which is 
Ii 3%, tie Log, whereof with 4 for Index is 4395327, their Diticrence js 38; then fu, 
if 10 gives 38 what will 3, the laſt Figure in your Number give, which is 11; ths 


added to your fiiſt Log. viz, 4305307, gives 4,5280, the Log ge Of 11293, which wes 
required. 


To find the Log. of ary whole Number to 6 places — Suppcſe 167854. 


RuLEe. Find the Log. for the four firſt Figures as before; and as it is to 6 Places the Index 
will be 5; the Log. then to 1678, with this Index will be 3, 22479; then take the 
Log et the next greateſt whole Number, VIZ. 1679, with 5 for "AA which will be 
$52250s5, their . ifference being 26, ſay, if 100 gives 26, what will 54 {your two lat. 
cut off Figures) give; which will N 14 to be added to the Log of 1678, and this 


al give £,22492, the Log. of 1678, 34, the Number ſought, and ſo of any other. 


LA „ TY y_ * 


Difference of Latitade and Departure for 2 Point. 


* 


1 


=>} 


8080 4 as. 


Lats] Dep. Pitt Lat. Dep. Diſt Lat. e e 5 Lat. Deze Lin| Lat, 

II 61 60. 9 03. * 905. 9 131|1E0, Stets 241249. 7 

| 24/02. oloo. 1 6: on. of] 22121. 9/06. e 8218 1. $jo8. 9 42 241.57 

303. 0 63 62.903. Wil 230122. 906. o | Zee 43] 242.7 

| 404.0 64 63.9 3. 1 24123. 9 06. 10 84|r$3. 219% Sl] 441 243-7 

| cjo5.0 65 64. 9193. 2 25124. 9'06. 1 85184. 599-20 45] 244+ 7 

1  &/ob.o 560 65. 903. 20 26'125. 8006. 2 86/135. 80. 1 4+| :45. 7 

7197. &| 67 66. 003. 3 27,126, $'06. 2 $7,186, >{Og. 2 7] 246. 7 
8158. 0 68 6. 0 23+ 3} 28 127. 806. 3 58; 187. Sſog. 2 48} 247, - 

: 9/39. 0 69% 68. 903. 4 29 128. 8006. 3 89 188. $129. 3 49 248. 741 

1 110. of 701 69. 903. 4 30129. 8006. 4 900189. 89.21. 85 22-7222 

11 11.0 710 70.9 93. 5 131 139. 8 00 4910190. 8 9.4251 250-7 1 

| r2[12. o 72] 71.9103. 5 32/131. 806. 8 92 191. ${09.4'; 251. 12. 
1313. o 73171. 9103. 6 33132. 8006. 5 2 809. 5 $31 252.712. 

| 14{14. e 4} 73- 9]93- 6 3433. 8/96. 6 54/193. 8/09. 5 54253.) 
18015. 0 75] 7493-7 35/134. 8106. 6 95/194. 9.6 85 254. 7 
1616. oſo 7675. P32 39/135. 6. 7 96195. 8109. 6 566255. 7 
177. 77 76. 993. 8 37,136. 806.7 971196. $129. 7 571 256.5 

{ 12/13. of 78 77. 9193-8] 38/137. 8/06. 8 98197. 8 9. 58257. 7 

19.9.9 79 78. 03.9 39138. 806.9 99158. 889. 8 591253.71 
20110. So! 79. 0 23.9 491135 9826 199-8 2.8 bo! 292-7 

1 2121.0 $11 80. 94. © 141 142. 8 B 201 zac. 80 . 9261260. 7 

12022. 52 81.59 "4. Of n 2 01. 29.9% 62/261. 

2223.0 33 82. 94.1 3425 07. Ci} S0 <2. b[19.c 6262. 

| 24124. of: $4] 33-9] 4-11} 44/143. 397. 1 04/203. 8 fe. of 64 |263. 7 
25/5. 85 $4.9] 4.2 45/144. $107. 1 05!204. 80. 1 5; 204.7 

2020. 80 8.9 4. 2 145. $197. 2 ob(205. S 10. 1 £6| 265. 7 

| 25127- of: 87 86. 904. 3 pn 9 4 $107. 20 07 205. 8 1c. 2 67 266.7 
28028. 0 880 87.9124. 3 48147. U 07. 3 o$j207. 7110. 2 | 68] 267.7! 
29129. co 80 88. 9% 4. 4 49/48. 8 7. 3 09208. 7110. 5169268. 7 13. 

30 o. o 98 89.4.4 50149. 82 Io 20g- 7/10. 9)| 70 209.713. 
3131.0 91 90. 9 4. 5 151 150. 807.411 210. 71.4 271 250.7 
3232.0 92/91. 9 94. 5 52 151. 7.5 1242117 10. 7 721271, 7 
35/33-< 93] 92. 9f94- 6 53/152. 80. 5 13)212. 71:0. „ 73] 272.5 13. 
3434.0 94] 93- 94.6 5453. 7. © 14/212. 7/10. 5 56 74 273-7) 3- 
35/35+ 95; 94. 9194+ 7 5554.87. 6 15/234. 7 10. C 75] 274, 7 
36036. 0 95 95. 9994+ 7 54155. $107 7] 7 10. 60 7 | 275-7 
37137. 97 96. 94. 80 571156. 8 7. 71] 171216. 710. 7 77 276.7 13 
3838. o 98 97. 904. 8 580157. 807.8 191217. 7to. 7 78227. 

; 39139+ © 99] 98. 90. 9% 59/158. 8 97.8 191218. 10. 8 79278.7 

. 2 105; 99. 524+ vi} 00j159. 8107-9 _20/219. 21. 8 594 279. 7 

| 4141-0 ror|106. g{05- 0161160. 807. 9 2210220. 10. 9/281 280. 7 

42/41-9 02 101. (05. 62/161. 8 8. © 712221. 7 10. 9 82 281.7 

| 4 42.9 03002. 9005. 1 631162. 8 28. 230222. 711. 0 83282. 7 

44430 04103. 9125+ 1 64/163. 808. 1 24/223. 711. o 84] 283. 7 

4<144- 9 „5104. 9005. 2 65164. 8008.1 250224. 711. 10 851284. 7 

445-95 OU/LC5. 9/05. 2 671165. 800 2 26/226. 7/11. 1 86 285.71: 
47046. 9 071106. 905. 30 671156. 8Jc8. 2 27226. 7 * 87 286. 7 
4147-9 08; 07. 9125+ 3!] 681167, $108, 30 2827.7 tl. 2 $3 287. 7 
49%;+3- 9102. 40 00{ro8. 95. 4 69 168. 8\08. 2 29228. 1. 3 89 283. 7 
$9149. 9192. 101109. 9 25. 4! 70 169. 808. 4 301229. 7/11, 30 90289. 7 
51050. 902. 5 117110. 9005. 5 171 770. 5188. 372390 11.421 290. 7 
52051. 9 6 120111. 9125. | 72|171. jos. 5 2 711.40 92 291. 6 
55052. 9 131112. 905. 5 73/172. 88. 5 33232. 71. 5 930292. 6 
828.50 413.45. bf} 741173- Bos. + 3433.7 11.364293. 6 
58084. 9 15,114. 9/05. 6 75/174. 808. 6 28347117 95294. 6 

{ 56455-9 e115. 905.7 760175. $708. 36235. 71. 6 96295. 6 
57158. 9 17.116.527 77017. 888. — 371236. 7111. 7| 296. 6 
5*;57- 9/02. 9 18/117. gfcs- 8 781177. 808. 380237. 711. 7 98297. 6 

5958. 19/118. 95. 8 79/178. 8 08. 8 3561238. 711. 8. 6 

* hank. 9 9125 79 391238. 7j11. 7! 99{ 298. 
_b0j5g: 9102. _20\119.9]<5-9 B0[179. $108. 8 41239. 7/11. 8000 299. 6 
Jin Dop.j Tat. Dia Dep. Lat.,(Dith Dep. [Tar (Dit) Lep. | Lat: Bal Dep. | 

i = 4 tor 7 2 Points. 


10 Difference of Latitude and Departure for 4 2 Teint. 5.— ? : 
17 PREP: Dep.|1DiR Lat: | Dep; = Pep. P. vl = Hs ae e —| = © | A 
| | 60. 86. 021 120. 4 1 1. 81810180. 117. 7 6241239 27 2 
. x 22 j pr 8 62 2. ess, 425.9 821181. 1117. 6 42 240. 23. | 
1 7 63, 62. 7106. {| 23 122. 412.00 83/181. 312.9 43/241.5|23.8 
1. „ ee ed | Bo. 4g be ; 3 83. 118.0 44242. 823. 0 
1 4. %. 464/63. 6.3% 2423.42. 1]| $4133, 111%. 0 || 44/242.8|23.c 
1 Jes. eee. 8 54. 712644. 2512442. 851134. 1118.1 | 4543-824. 
i# f Les. © = 4 6b 65. 7 06. 5 26jr25. 4/12. 385/18 f. 1/18. 2 || 461244. 524. 1 
$ | 0 2 67 66. 706. 6 27645. 117 44 87,189, 1018.3 47/245-524. 2] 
1 303. 900. 68] 67. 7b. 7280122. 4/12. 5 88/187. 1/18. 4 480246. 8 24.3 
N 1 | 9009. 0/00. 9 65 68.7% 06. 71} 29128. ths 66 89j1 $5. 1 18.5 49247. 8 24. " 
4 10/10. 01. 0 70 69. 7/0 05.8 M ns 6 4\12- E | Ln — {| 
ad ; "© > or. 1 [710 79. 6.9 30.412. 819/199. 1. 72510249. 824. % 
15 by $4 ina l 7 +5 Gs jt Ts 9 6 191. 18.8 520250. 824.7 
1 13.1.3 74] 72.665. / 33/132) 43. % 93/192. 18.2 $31251-3124.5 
#ÞR E 73.6% 21] 34/133; 4/'3- 1]| 941193-7[19-© | 54/252. B[24. gf 
i. * 1 3 4- 74. 60. 3 35% 34.43.29 194.94 $512$3-9|25-c| 
? 3 18 Je beg | 76| 73. 00%. 4 36135. 3 13. 3 95/135. 1. 58 2548 25.11 
IG | 0 1 777 76. 67. 37136. 3 13.3 22.96.1193 82ʃ285· 525. I 
1 18127. gjor. 8 58) 77-6107. 6 30132. 3 73. 595 1977 0119-4 8 
; 9.19. 97-3 7978.6. 34/138. 313.6 998.49. 39 5 25-4) 
Th #4 | 2019.9 5 S0 72.60%. 8 4030. 8 722199... — 0 
it 1 | 20. — . $1 80. 6157.9 1411142. 3 13.8 2CI;2CO.C 19.7 261 239.7 25-6 
| $ ! - 21 9 | 8 81 5 58.0 42 41. 313.9 821201. 0 19.3 bz 260.7 257 
F b 4 | | ps - . 3; 82. 6058. 4 43 142. 140 03202. e 3 0 62 261. 7 25. 8 
= 20 23. 32. 3 84] 83.6 8. 2 450143. 3114. I ene 20. 0 64 262.7125-9 
i: 1 | * 982 1 84. 608 144 314.2 0524. of20. 10 65 263.7 26.— 
* 1 | 25 * 3 4 8; a Ms 3 4517 5 1 | | 67 64.7 26.1 
iN | 360 85. 08 6% 45.14. 3 06205. cj20. 2 60/264. 7 
=_ I. e. © 37] 86. 68. 5 4716. 14.3 075206. 0.20. e 
1 "4 28127-9102. 7j| 887. 6 8.6 451147. 3114.4 e $6 03d be 3. 
* 29028. 9102. 8 35 38. eos. 49{148. 3/14. 6 909,05. 0/20. 4 || 691267. 7 12 . 
Ll 0 4 3 25.89.68. 8 5142.3 14.2 101209. £120-5 .f. < 
: a F 55. 68.9 151 130. 314. 8 211/210. 020. 671269. 720. 6 
LS 4 a - 91. 69. of 52151. 314. % 111,68. 7 | 721270. 7 2 
1 | 3 3 3 92.6 29. Iff 53] 152. 15. {| 131212 9420 8 730271.7 26.8 : 
+ 122.8152 94 93. %%. 2 54/153. 305. 1 144213. 0.20 9 74 272. 7126.9) 5 
* | — en 94. . 3 5/154. 3/15. 2 15; 214.21 75223-7227. 
(4 | 27 35. 803. 5 96 95 509. % 56 155. 3 15.3 16 215.0 ZI» I | 701274+7 27.1 
ft | ” b $103 4 | 95.259 5 570150. . 4) 171216. 91. 2 771278. 7 7-20 
[i 38 > 2.7 Js] 97-5 29+ U 58015. 215.5 1077.51. 3 78[276.7)27, | 
1 | — 38. 303.8 99 98. 5099. 7 3/188. 215.6090212. mts] 4 * N 5 
ö 4©139- 8,03. 299.8 5 — 9 27 = e = 1 2.0 
W rom eee b 0. 712 19.921. 62810279. 
N e 5 2 1 54 15 9 820280. 627. 
| 1. 804. 1 021191. 55 Ito. 0 520161. 2 5 22 9 Th | ( 
| 2 +- e e gg "7 9 213 gf) 234221 912. 8 85 281. 6 27 
1 804 2 93 ” *$ 10. 2 64/153. 2/16. 0% 24222. 9121. y || 84|-82. 6|27 Gy 
44/43- 5104. 3 | = ai, 5 650164. 2 16. 1 2523 9172.0 4 850283. 628.0 
[2 = . | _ — - ay 6611 5 2/16. 2 26j224+ 9 42.1 de £4 - oy I} 
| * 24 xray - 74166. 216. 3 27j225. 92. 2 87/85. 628. 2 
+7 Er w 5 . al Ad 9122. 3 88/286. 628. 3 
48 Tir: c . ao 691168 2116, $}} 25 227. 5132-4 891 287.628.4 . 
1 "> Hi = 109.5 ay 700169. 2 16. & 300228. 92. 590288. 6|28. 5 
4 eee e ee eech, e, 1 3 g 
= 05. 0111 110. 5 10 9 171 179. 2 16.7 231 229 922.0 5. 3 6 
| d 12111. 51. 0 72/171. 216. 80 3230. 922.7 92½90. (28. 
5251. 25. „511. 6 * 2 g | 291.6 28. 8 
2.7 213112. 511. 10 731172. 216. 9 32j23 93 
- H 705. | 3 "Iv all 0 173.217. 0 34/232 922 94 292. 6 28 9 
545357053 14 1135 5 + | : - 2 of 25 293. 6 29.0 
55054 705. 4 15/114. 4111.21 75/174. 2/17. 10 354233- 9/33 25 
[it 5855.75. A1. 4. 3 70 28. 84.92. 222.69. 
7 57 56.705. 6 171116. 411.4 7776.2 = 370235 9123-2 y e 
8 28 357. 70 7 | 18117. 4 11.5 78 17210174 380236. 912357 3 9 3 
4 | 5 23.7 5-7 | 118.411. 6 791178. 175. 5 391237-9/23.4 | 951297. 6129. 3 
1 5958. 705. 4 e e | L | o 1298, 6129. 4 
x | 60159. 705. 9 20|119. 4[11. 7] 89/721 12-6 46238» 8/23. 5 38,208. 629.4 
F Dif) Dep. | Lat E Dil Dep: Dep. LB Dep.“ Lat. (Dit Dep. Lr 
f 


for 7 + Points. 


| 
| 
| 
( 
| 
| 
4 


— 


| 3 Points 
e for hs —_ 
of Latitude and Departure f Dep. Bit Lat. Dep. 
Difference © ift 1-at. Dep. Dt. Lt. (Dep. 41 38.4353 
7 Dit] Lat. Dep. e ee eee 181 i dates 29904 age 0 4055. 5 
14 — Lat.] Dep. 765.37. 121119. 7 2 - 182180. oſ26. 7242 39 35. ö 
] 50. 10 61 49.2583 e bf ao 925. 80243 6-4 24-401 
ot. o 61. 3009. | 831181 8 
17 5 21 G2] 61. 3 123 121.718.0018; 7. 24441. 335. 
ö 2 192. ooo. 3 62. 3/09. 2 123 12 E 2 184 182. c 27.0 44 3 3135-9 
03. oo. 4½ 6; 6 29.4 1241122. 7/18. 18583. 027. 1 24542. 28.4 
5 54. ooo. 6 | 64 4 8 1250123. 6 11 185 184.0027. 3 246 122 3 wg. 2 
fe 66 65 5.7 126 a 4e . 4410746. 336.4 
-_ 9 oo. 9 ö | . 0 8 1127 125 . | 1 1186. cla. 0 24 f © 1 
4 51.00 67 mu. 5s 1281120. 6 * 1 249 oY. = Y 
8 07. 901. 268 8.20.1 (1241127. 0119-9) 1 : 187.927. 9 — — ms Lock, | 
e 2 22. = 148.3 38.8 
9 J. 2, 6g. 2119; 311130 19.2 1911183. 9 28.0 28 ng ol 
20 12% 9192-511. 70 a «ira af 131 h * — 189. 9123, 2 252 ho 2 i 
— 1 — ; > W 12 . 4 6.4 t1aQ * 25 n 8 
18.9 51.6 te Be » 21 T9, © 3 4130 Hh I 9. 928. 3 253 5 * | 
| x 11.9 wg a 4 10.7033 = NY = 12. 270 254 . 
Gag 9s eee 4 AY ag*, Mee 6. $28. Of 255 (235- 5 
1 13. 8122. 10 74 n 135 3355 * * 4. 8. 2 5t te A. 
MERTEN EEE. 157 552.2 5 
ih 16 15-8102. 3} 76 9. 2 11. 1371133 3 ee 195.8029. 255 OT 2/28. 0 
Fr: 16. 802. 50 77 7 11.4 ' 138 136. 5120. | 9 196.8 20 2 250 eke 8 11 
13 a 17. 02. 6| 78 . 11. 6% 139 e 5. 197. 129. 32601757. 2 ö 
WM | 19 bd 2 5 8] 3 138. $ja0e 5 rere 307 e 
8 2 19. 802. 9 won Bs hd LI] os 5. 22010198. 5j29 bz [259- 1/35. 4 
= LES . 1 80.1 1.9 9401739- 5 8 [202 199.8 29.0 pee 260. 1 38. 6 
43 | 2x _—_— 5 81. 112. 0|| 142 n 2091300. 2429.8 165 261. 2/33 7 
1 eee 112. 2143/141421. | 201.829.926 IgA oa 
| a (22: 723-4 3, - 112 31! 144 3 oe 5 202. 8 30. q 8 — EY 
= f . 5 4 3 N | 8 20. 2 2 4 5 
1 24 237 23 g 84. 112. 5035014 21.4 | 2£61203.8 3 | 264. 139. 2 
3 5 24.7032 3 85. 112. 60140154 4 o. 7 30. 4267 j [3 
1 *3 7/03. 8 86! 85. 147145. 421. 6 | 207j204+ | 265. 1,19. 3 
1 25.703. 81147454 lb 7 30. 5268 * 
1 | ” 26. 7101-0 87 o o[n2. % e 248 4 Jap 158.7 3 40257. 1.3 
3 | 28. 7/04. 3 89 3. 2 150148. . — Sage hep 208. 139. 7 
2 29 | 89. 13 e ae * 8.7 30. 9271 | 
- 7194-4'} gc 1 22. 1) 2I4|205. 7' 209.09. 9 
NF | — * 79 597 90. C18. 3 R 2121209. 7.31-T} 272 279. 0,40. 0 
9 31 30. ms "a 91. 13.560152 I : 22 4 217 200.7 31.2 72 11.6. 8 
| 24.20 921 97 561530181. 3/22.4/|215 31.4 27427 
| 64.80/93 3. 0114. 801 1582.0 731. % 275272. 040. 3 
5 BE ag 93-9113- #1[ 154115 272150212731. %275 . 0 40. 5 
Y | 635. 94 155/153·3 | 731.2270273. | 
4 34 133-9 94+ 0[13-9jj155; 22.9 | 216{212. 731.7 0 40. 6 
l 35.40 95 94. 150154·322.9 6131.8 277 [274+ 2:4 | 
Y 35 134 55. 31 e 95-014. 1 13 5. 3 22. 0 2170215. 031. 12 040. 8 
= | | «6125.31; 5 . | 632.0278275 e 
a 36 55 © | — 95.914. 2 "24 0 2/23. 2 2180215. 3 =? 040.9 
4 | 37 36.605. 4 97 9114+ 4]; 1581156. 3123-2121 6. 6/32. 1]|279 1279-04 
1 38 57 6/25. 6 35 2 1891153. 425 — — 9.20405 —— 28. 1 
3 $. 6/25 71} 99; | 150/188. 323. 5' — — 2851277. 97,2 
= 39 3 | 3 0 98. 9 14 7 e ar | a 18.6 2.425127 4 
A |= Er Es | It's 5 7 65 5 5 27.51. 
if 41 40. _ Has 100. 915. 0162155. * 223 220. 632.7 Cl HELM 1. 
1 Er 1 163)161. 2123.9, 21- 6/32. 8/284 [280. 9/41. 6 
4 4; r 3]/164/162. 2124.0 0 . 6/330 e 
R 44 . 5/96. 5] 105 103.5 1.40165 163-2 14.322823. 4 42.10 
1 40 1 1 105 10s. 8 22 le 224. al 228 28.22 . : 
3 47 48. $ x 06. 85. 1 N off. 226. 5 33.0 
4 K. . e e 169 b x96. 227: 5133-7| 
c 439 * 5 3 110/188. 8016.1 22 EY 2310228. 5 33- 91 3. 8 or 
9 2 . HH 109. 8 16. 3 171 169. a 255 . 229. 5 34- © 29 288. = 4 
= 1 3 ba u. 8/16. 41721170. 5.433036. 304. 285 al 
1 | 52 51.407. 6 816. % 173/171, 1125. * $134+ 3294/2908043. 
I 73 52. 4107-8 4 1 1116. 174/1721 TY — * 44 295 — 4 4 
i * . b 1 : - * 1 ZI» 3 | 6 292. 0 
ba: | 54 3.407. 9 $[113- 7]16. gf | 1751193 | 6233+ 4|34- (29 6 
We” 8.1\|ri5|113- 7 | 125802360233 71293. $143» 
5 48.178014. 5/17. ( 144. 24% 403. 
g 56 [55- 400 717.2017775 ln 
| 57 58.408. rs: gs Bd oh ht — — ELM Hs 2991295- 2143-3 
ain . b e eee Ry 237-4135: 21} 3991290. 3144. ©) 
5 358.1200718. 7117 Bin Dep. | Lt Dia Dep: | It. Daft! Dep. IL 
Bid] Dep.1 Lat i} Dit) Pep. 2 3 


Pifferen 


ce of Latitude and Departure 


c. r AL. Zut 2 Dex. I Late | Hep. Lit Lat. —— 
00. 2 610 59-8 11-9 7710118. 7123. 23-6118 177» $135» 35.3 241 236. 347. 
oo. 4 6:| 60. 82.1 22 119.623.882 178. 5035. 80 42237347 . 
do. ( 65] 61. 82. 30 23/1297 6124. 0 5329. 85˙75 233. 3147-4 
oo. 8 64] 62+ 8/12. 5 24121 6124.2 4 180. 435. 91) 44 1239+ 3]47- 
24. 9121. 0 6] 63+. 7112+ 7 25\1 22+ 6124- 4 $51131. 4139-14 451 240+ 3 47.8 
05.991. 2 66} 647/129 * j2-4 6124. 6 56 182.436. 3 441.2 48. 
8. 01. al) 67 65.713. 271024 54.8 87183436. 544 48.2 
57. 8001. 6 681 66. 713-3 28 125+ 5125.9 381184436. 7 481243. 248.4 
8. 801. 80 69] 67+ 7113+ 529 126. 5125-289 185. 336.9 492442 48. 6 
29. Jo. cj} 70|_65: 0113-7 30{137: 5125: #j|_ 9012s 186. 3\37-31}_52 1245-2 48.3 
76. 8/02. 1 710 69. 6113-913! 128. 5/2 5- 6½91 87. 3137 37+ 34251 | 246. 1149. 0 
11. 802. 3 2 70. 614. e 32 129. 5125-5] 021188. 3037. 5 2 [247-1 49.2 
12. 702. 5] 73] 71.42 330130. 46. 21125. 267.7 531248 1149-4 
7192+ 7\} 7 72. 6114-4 34/131 4j26- 1; 4/190. 237. $i) 541 249 | 49- 
i» 7192+ 9} 7 73-6014. © 351132 4]26- 3) 091191. 23.6 5528149 
1 5.73.1760 74-5 14.80 36133: 420-5 5166192. 2138. 2| 56\251-1| $0.0 
8.73 3 77 75. 515.00 37}13+* «4126+ 7 071193-2 2138. 7 57 52. 150. 
(7+ 7103+ 5 78) 76. 515-2 581135 346.9 08194. 2 68• 6! 54255 0 50. 3 
18. 6193+ 7\\ 79, 77+ $115 4}} 3913637 | 990195. 138.8 521 254-©] 50-5 
ig. 6193+ 9\} $9} 78. 5j15. 61 42 4o\ 147+ 3/27 Zj2<01399- 7 190. 1 39-0 —— be 35+ ©} 50. 7} 
21 20. 6 04.1 81 79.4j15 $1! 141/138, 30 7* 27. 51201 197- 1139 79. 2 20 | 256. © 50.9 
221.6004. 22, $0. 4 18. of 42139. 327.7196. = 4) 62\ 256. 9 51.1 
2322. 64˙5 8; 81. 4/10. 43014. 53. 91 03/199. 1139+ © | 125 257.9 51.3 
| . $104. 7\| 54 82.4 44 14122 1 * 39- 8 64\258-9 51. 5 
25124. 54 9 85 83.416. % 4514222 292 ne 49.0 651259-9|51-7 
2625. 3/05. 1 2 $4.3 40) 143-21 5 06/202. 0040. 26d 250. 9 51. 
(26. 505-3 87 85.3 47 144-27 07 203. 0-4 67 261.8; 
28 22.5 5 | $8: $6.5 45\145- 1 28. 9] 08. 204. 0140» Ml 681 262.8 
29128. 425-7 89 37. 37.4 49 146. 29.11 © og 205. O g. x | 99 263.8 
3129-4 . 1 88. 3 12. $0,147» 1129: 5 20 1402232 22. . of 2 2 $\ 532. 
G 4196. || 91 89. 217. 778. 148. ITE 3715 205.8 941. 72 71 265. 265.8 
31. 406. 2 92) 90. 218. 0% 32/149 1129.7 12,207» 941.4 722657! 
E all 93 91-2118. 1 53180. of29- 9 aa e., 941. 6 731267. 71 
33.36. © 94 98-2119 3 54,151- 0030. ©; 14,209. 5 „41. $\ 74\ 268-7 7| 53-5 
34. 3196. 80 95] 93285 5552.0 20 18105 $142. 9 75! 269-7157 
13.305. 98 94 1118.7 56153. 0139+, 161211. 2 1 70 270. 7 57. 9 
30. 3197-2) | 97 9518.9 99 57 7 87 17212. $142. 77 271-6) 54 
37. 3197-&; g8] 96. 1:19. 1 58154950 8 180213. 8 42. | 73: 272.6 54- 2] 
38. 2197+ 6 9 9719.3 594155903119 214. 9042.7 * 273 - 54-4 
39- * 10 J 8. 119.5 601 388.22. 2, 29215 742. 42.2 .—— — 274.5 54: 6 
3149+ 2 es. oon 9. 1179.7 19. 7 167 157. 931.4 12231215, 715.7 43•1 11252 275. 276.6 54.8 
41. 1 21 o 2100. 0/19 9 62 38. 9031. bg 220217 745. 3 821276. 555 © 
| 43 12. 2 —— 2 o ol. 0120. 10 63159. $131» 3 23 218.7 43.5 83 277.5535. 3 
2143-210 ©4102. 0.20. Jl 64\160- 8032.0 24219743 · 7 84 294.38. | 
45144. 11-8 5 9 ©51103. oho. 5 650161. 8032.2 25 220. 643 · 9 85279. 5 55- 6 1 
46145 1 90. © cg. ola. 7 661162- $132* 5 20221. 6/44. 186 280. 5155-8 : 
47|46. 1199: 2 971304: 9129+ 9 691163. 8133-0 2722.4. 57281•586· ; 
4 . 480 105· 9121+ 11680164. 32.8 4 644-5) 881 282.4 59+ 2} | 
49148 109. 04 Oy 106. 921.3 69 73. 291224 4144-7) $9\ 283. 456. 44 | 
e 1— 7.22 2011658. 22 301225; 6] 44-9 $0; 254. 4 56. 6 
51150. 10. C111 103. 9121 7 171 1 3437228. 5 51 201 T7 4 59-3] 
$2431. oſto | :|r09. 8021.9 728.7 33.80 32027. 5145+ 3) 921 236-4] 57% 
3162. o10- 5 131120- . 73 16.7 33· 8 33/228. 5/45: 533283357. 
| 5 53-010. 5 4111 3122.2 744170. 6134+ © 3429-45 14 94 288. 3} 57-4 
5563.90. 7 15512. 81 2. 4 75 171+ 0134+ Hi 385208. 950289. 57. 
56 545 10. 9 16 113. 8122. 6 761172 6134+ 3| 48. c 90: 290» 3157.7 
3753.91. 0 74. 122. 81] 77117 6134+ 5! 37/232- 4\46-2 97) 291- 3| 55- Oþ 
58 50. %11. 181115738 7817 6634·7 38 233˙4 46.4 98 292-2 58.1 
3957-911. 5.9 116.723. 79 175+ 5134+ 9} 3915 34* 44 46. |, 99} 293-2 | 38.3 
bo e 1206117263 30176. Mere 2 406.8030294 2 
juſt Gp! 25 Do Dep: Dep. Lat. . Dep. Lat DA! Lep- "Pop. | Lam: [Diſt Dep- | Lat. | 
tor 7 Points 
— —— * * * * — — 


Difference of Latitude and Departure for 14 Point. 
75 Lat |.Jep. == Lat. Dep. id Lat. Dep. \Diſt Lat, N. Lat. Dep. 


—— — — — — 


1 


—— 


11. 00e. 20 61] 59. 214. 801210171. 4294/18175. 6144. 02410233. 8 58. 6f 
2121. 910, 5, 62 E. 15, 10 220118. 3129. 6% $21176. 544. 2 234. 7138.8 
2. „%. 63] 61.15. 31] 2 119. 3029.9 8377. 5.44. 5 43235. 7 59.0 
2053.51. 0 64] 62.1115: 6 24\120. 3030. 1;; 841178. 5144.7 236. 5159. 3 
854. 91.2 65] 63. 105. 8; 25/121. 3];0.4 85179. 5145. 0 237. 769.4 
65. 8ſot. 5 66] 64. 016. 0 260122. 230. 60 86/180. 445. 2 6238.6 539.3 
246.801. 7 67] 65. 0116. 3 270123. 2030. 9 878. 4045. 4 471239. 6&0. o 
$127. 8b. % 68] 66. C6. 500 280124. 231. 1 88182. 4] 45. 240. 660. 3 
oo. 72. 2 69 66. 9/16. 80 29/125. 1131. 31] 89183. 345.9 241. 560. 5 
1 10 9. 702. 4 29 67.92 ꝛ0 0120. 1 2. 2. 184. 304%. 2 55] 242. — 41 60.1 
71110. (2.7 71 68.97. 31310127. 1031. 31.8 191185. 3 16.4 243. 5 5 161.0 
| 12{11. 602. 9 72] 69.8 17. 5 320128. 0032. 10 92/188. 24 46. 1244. 4161. 2 
13112. 6103. 2 73} 70. 87. 7 33/129. 0032. 7 93/487. 2146, 245. 461. 5 
14 13.3.4 74] 71. 8 18.0 34/130. 0032.6 4 188. 247.1 240. 461. 1 
| 15114. 6123. 6) 75 72. 80:8. 2 35!131.0{32. $1] 95/139. 247.4 247. 462. 0 
16015. oz. 9 76] 73. 7/18. 5 300131. 9033. of 961190, 1047. 6 56248. 362. 2 
1/16. 5194+ 1 771 74-7118. 5); 37 132. 9133. q G7/191. 1147-9 [ 70249. 362. 5 
181 7. 5194-4i] 73} 75. 719. 0 38/133. 933-5 98192. 1048. 1 250. 3162.7 
1918. 44. 1 7976. 619. 2 39134. 833. 8 99/193. 0038.4 251.262. 9 
201. 404.9 80 77. 6019. 4 438.8040 200[194- C 0148. 252.263. 2 
. 21 es 11] $1] 78. 6619. 7/14/36. 8034. 3201195. 0045. 8 [253-2 63. 4 
12021. 305. 30 $2] 79. 59.9 42/137. 7/34. 8 0295. 9049. 254.163. 7 
23022. 3/05. 6 83 80. 5/20. 2 4311 38. 734. 71] 031190. 9049. 3 255.163. 
24023. 3 5. 8 84 $1. 5120. 4 941139. 738. || 041197. 949.6 256, 1 | 64. 
2 5024. 3/26. 1 85 $2. 5/20. 7 45/140. 735. 2 05/198. 9149. 865/257. 164. 
26125. 206. 3 86 83. 420. 91 46/141. 635-5 06199. 8050. 258.064. 6 
22/26. 206. o 87 84. 421. 1 47142. 635.7 071200, 8 ;0, 259.064. 9 
- 25|27. £106. 8 88] 85. 41. 4 480143. 636.0 8201. 8 50. 26.0 65.1 
29078. 1107. 0 39] 86, 3021. 6 49/144. 5136. 2 031202. 75. 8 69260. 9 5. 4 
30[29- 1107+ 3\} 9% $7. 31-1: 9/|_$2]145+ $136. 5% 101293 7151.0 f} 7c1261.9|65. 
| 3139.17. 5 


1191] 88. 302. 1570176=5 146. 536.7211204. 751. 3 
| 14. 436. 


338. 93] 9. 22. 6% 5348.47. 
34033. 08. 3 94 91. 22. 8 541149. 4 37. 4 141207. 65. 0 74265. 


9 
4 
| 35134 o[o8. 5 95] 92. 2023. 1 551 50. 4 37. 71| 151208. 6052. 2 
9 
2 
4 
60 
9 


Ln 
wa 
to 
0 
E 
— 
QA 
* 
. 
oc 
2 
0 
3 
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4 36034. 9j08. 71] 90] 93. 2123+ 3 560151. 3037. 160209. 5 . 701267. 
371 35- 909. % 97] 94.13. % 57 52. 338.20 17/210. 8052.7 
3836. 9009. 2 93] 95. 123. 8 58{153. 3138. 18211. 8053. 0 


39037. 9.5 99] 96. 024. 1 59[154. 2{38. 6\| 19/212. 453. 279270. 6/67. 8 
4038. 809.7 200 97- 0124+ 3'| boſI 55. 2138. gf} 20|213- 1-4 53-5} 801271. 6188.5 
41139. 8/10. 0 01 98. oſ24. 5 1610156. 2 39.1221 14.453. 7 j281]272. 6 68. 3 
42040. 710. 2 02 98.924. 8 62/157. 1139. 4 22215. 3053.9 820273. 5163.5 
43071. 710. 4 03 99- 9]25-©|| 630158. 1039.60 2316.3(54.2 83/274 568.8 
44 12. 7j10. 7 04100. 90 5. 3 64/159. 139.9 241217. 354. 4 84/275. 5 69. 0 
543. 710. 9 05/101. 925. 5 650160. 1140. 1 25/218. 3 54.7 | 85 270. 569. 3 
4644. 61. 2/} 06/102. S5. 8 66/161. 0/40. 3 25219. 2 54.9 86277. 4169. 
4745. 6611. 4 0% 10;. 8026. 0 67/162. 0{40. 6 27 228.2 55. 237278. 409.7 
48046. 61. 7081104. 8026. 2 680163. C40. 80 28221. 2 55.4 38279. 470. Of 
49047. 511.9 ©9j105. 7/26. 3 691063. 9/41. 1 29/222. 1 55-6} 89{28c. 3| 70.2 
| go[48. 512.2 _16i rob. 7126. 7 7164.9 1-3 33-188. j| 90 281.3 70. 5 ö 
| $1149. 5(12.4]/ 211/1927 27.0 1771559 165. 9 41.6 1 g. 156. 1 E 282.3 70.7 1 
52/50. 41a. 6 12108. 6127. 2 721166. 8/41. 8 56. 4 92283. 271. 0 1 
3365.412919. 6/27. 5,| 73/167. 8/42-0f| 33 220. © 956.6 930284. 271. 4 
54/52. 4/13. 1 14/110, 67.7 7 16.345. 34 222. 056. 9 941225- 3 71.4] "AY 
5553. 413.4 15/1. (% 2.9 75/169, 8 1 5 35/228, 057. 195/286. 271.7 1 
5654. 313. 6j] 16112. 588. 2| 760170. 742. Il 36, '22L.c 57. 3 00287. 171.9 4 
5755.3 . 171113. 828. 4 771171. 4 43.0 37,229. 9 57.61} 97 283.1 72. 24 i 
58[56. 3074. 1180114. 5 28.7 781172. 7143+ 30 38/30. 157-3] 98289. 172.4 = 
59057. 2 14.3 19115. 4018. 9 794173. 6 43.3 39% 31.8 58. 1 99290. 072.7 1 
_bo 58. 2 4. 20 116. 4029. 2 2 24 24.6043 740: 52. 8 58. 3300291. 072. 0 1 
Diuſ Dep. Tat. Diſt! Dep. | Lat Bin Lep. | Lep. Lat, Dia Dep. | Lat. Diſti Dep. | Lat. Wo 
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Difference of Latitude and Departure for 1 4 Point. 


. —————— — rr ene 7 Ws 
<2 ps Lat. [Dep. Diſtſ Lat. ba Dit Lat. Dep. 
: | 88. 4 1.7 121158 5. 1115) 173.232.5241 I 
21, (o. bj v2? 9.30 221116. $135-4 82/1742 52.80 42 231. 6170-2] 
3652.5 . 9 (3 69. 38.30 23/1177 35.7 831751 53.11 43 232.5179. 5 
403.1. 2 64 61. 218. 6 24 118. 736. 0 841176. 1153-4] 44 233+ 5479: 
$194. 801.5 65| 62. 218.9 251119. 6439. 3 8177.0 53.747 234. 571. C0 
bos. 701. 7 661 63.2119 1 20 20. 6036. 5 86 78. [53.9 40 235-4|71-J 
7106.7 22. 0| 67] 64. 119.40 2: 121. 5136.8 $71179- 0134-2} 47 236. 4 71.6 
$107. 72.3 65] 65+ 2119-7 280122. 5137+ )| 881159. 9 54. 5 45 1237-3 71.9 
| 9108. 62.6 69 60. 0120.0 291123. 5137+ 4, 891180. 9134-5) 49 238, 3] 72-2 
| 10j09.6 *. 2 75 67.0.3 3123.4. 181. 8J58=1 — 239. 2 [72+ 5} 
1110. 513. 2 71] 67. 9120-9 31 2. Nei 182. 856.4251242 72. 8 
12011. 503. 5 72 68. $120. 9 320126 338.392 183.7587152 241.273.111 
1312-4 53.80 73 69. $21. 2] 331827+ 313 6!) 93] 84-7 56.0 531242-2173-4} 
13.404. 10 74 70.8 21. 5 34 128. 2038.9 941185. 7 36. 3]; 54 243» 1] 73+ 7 
194.4044 751 1.8 21.8 350129. 2 39.2 95118 . 6 56.6} 55 244. 0|74-©} 
1605.3 * 70 72.722. © 361130. 29.3 500187. 656.8 $61245-0174+-2} 
17:10. 3 24-9 77 737 22.34 37 131. 139-7 97 188. 5 57. 11 32 245.974. 
1812.2 og. 2 78 74. 6122. 6 380132. 140 0 980189. 574 580246. 9 74 
19 18.25. 5 79] 7% 29 39133. 9. 31 9911 99+ 4 |57* 591247.9/75˙ 
5 O 


| 7 
20,19. 1j05. 8 8© 76. 623.2 41134: 2142: 611200]191- 4 [55+ 


21120. 1 o6, 1 $1] 77. 5123+ $1 14151 34» 940. 9 2011192. 4 
22 23.8 4211 35. . 020193. 315 
| 2322. 0106. 7 3 79. 4124-1 72 71705 103.94. 3 


248.8754 


561249. 8 75.7 
620250. 776.0 
63 1251.7 76. 3 
64252. 076. 60 
65253676. 9 
2 257 77.1 


5 
2423˙0 o. of 84 80. 424. 40 44 137. 841.8 4195-2 59. 
2523.907385 81. 3124.7 45% 38. 8142+ 7: 051196. 259. 
20 24.967. 5 86 $2. 324.9 461139 742 3 5197. 1159+ 7 
2 


140. 742.07 198. 160. o 
141 6{42+- 9, 081199. 160. 3 


» 213 ' | . 

29 7.88.4 89 85225 8 4914-6. 2 og 200. 060. 6 691257. 4078. 
3002 8.208.222 88. 1126. 1 2942 60.922 258.428. 3 
3129.7 09.0 91 87. 126. 4151144. 5438 2110201.9 651.2271259. 378 

| 22/39. 609. 3 92 88. 0026.7 52145 544-1 124202. 91. 5 72 260. 378. 
33 31. 6129. 60 93! 39.0527 © $3/146. 4/44 4] 13 203. 881. 8 22424. 7 

; 3032.99 94 90+ 027.5 5444447 14020 4. 862. 74 162.27 

135133. 982025 90. 97.0 55.148.345. 151205. 8652.4 75 263.27 
3034. 5 7%. 96 97.902. 560149. 304 5.2 161206. 762. 6 7 264. 180. 0 
2 35.40 Jl -| 92+ 8\28. 1 570158245 5117 207. 762. 9 771265. 180. 3 
38 36. 411.0 98 93.828. 4 58.151.245. 8 1S|2c8. 663. 2 78266. © 30. 6 
39/37 * 3199 94.7 28.7 59 152.247 10 19209. 63. 5 79 267. 080. 
45 38.301.613 65+ 7129-< boi153- 2146-4 — 63.8 80 268.018 
41.39. 2{11- 91:01 96. 7 79. 3161154. 1136-7 221 211. 564. 10281 268. 9 8. 
42 40. 212. 22 97-6129. 6} 62,155. ©;47- © 22 212.5 64. 4 32 269.981. 
474-9 12. ff 03] 98.629 5 63/156. 0{47- 3j| 23(213˙4 4.7183 270. 8 
444 12. 80 4 99. 5.30 20 63 156.2 7.0 24214. 465. 0 842718 
4343.11 3. 1 0510. 5,5 651137. 9147-9 25215˙365•3 351272. 7 
444.0 13.3 00/01. 4130+ 7 66,158. 9145- 1 260116. 365. 5 $6]273-7 
4745 1 . 4134-0] 671159- 6148-4) 2217. 268.8 871274- 7 
6845. 0113.91 $1103. 41.3 651160. 8 48. 281218. 2065. 1 88275 
40 46.914 21 99 104 3131. 60 69 61.749 2921926. 4 89 276. 
d e e eee . 
518.801 8 141106. 2 2 271g. 6149. 6112.31123'- 1 57.0 THEE 
$2449. 0115 1 121107. 2132 50 72064. 6149+ 9] 222. 57. 3] 921279- 4 

| 53150 715 4 13 108. 132 80 73 10 5. 6 30. 2 123 c 67. © | 93 280. 4 
34151-7115 71 14009. 1023.10 740166. 5 50+ $] 241223-$127-09 | 9412814 
55132. 6116.0) 15¼119. 33.40 751167-5 50. 8 224.9 68.295782. 
55053. 0 16. 2 166111. 0 33. 7068. 4/51. 0% 3 225.958. 4 961283. 
5754. 5116. gi} 37 112. 003. of 771694513 126. 8.7 9712842 
55455 8 16.801812 9 34.2 781170. 3 51. 60 38 127.869. 0 9812852 

5950. 50177. 11 19 113934. 5 79 471. 2057.9 228.7 69. 399286. 

| 60 57-4 1-51 2c. 84. 8 801172. 3 5-2 6Ccj229- 7 69. 3<0 287.1 

Fial Dev | Lat. big! Dep. Lat. Di} Dep. | Lat. Dit Dep. Tat. HDiſt ! Vep- 

tor 6 1 Points. 


— 


Diference of Latitude and Departure for 1 Points, 


"Din 7 2 D Piſt] Lat. Dep. Din Lat. Dep. Dit Lat. | Di "Lat. 
** 30. 9/00. 3 51 57-4120. 5 121173. 9040. 8 183/170. 4{61. c 2411226. 5\ $1, 
2 for. 9. 7 620 58. 420. 9 122114. 9141. 1 18217. 461. 30 242 227.8 k 
; ſoz. 301. © 63] 59. 321.2 12311158074 183172. 3061. 60 243/228. $) $1. 
4 3. 801. 30 64] 68.3 ”Y 124/116. _ 134]173-2 244] 229-7 . 
[ 5 24. lot. 65 61.2 21.9 1250117. 7 2. 1] 185 174.2 2450230. 7 . 
5 sos. 6jo2.0j| 65} 62. 1022. 201260118. 1 4 1850175. 1 2460231. 6 
| 7 6. 6.02. 40 67] 03-1122. 6| 127/819. 6142. 8/| 189176. 1 247 232.5 83.2 
8 [o7. 5/02. 7 68 64. 0022.9 128120. 5043. 11880177. 0 2490233. 5 83.5 
9 08. 503. 69 65. 0023. 20129021. 843-4 189177•9 249/234 4] $4.5 
10 09.43.25 5.9 236030 122. 443-8 190 178. 9 250|2.35- 4 $4. 2 
1 10. 43. 7 71 C6. 8023. 9 1311323. 344. 1191/79. 8 2511236. 30 84. 
7.8 1+ 2013: 124.3044. 0920180. 2520237. 2 $4. 5 
n In. 330125. 20(44· 833181. 7 2531235. 2 $5. 2} 
69. 7124. 9 r341126. 2145.1] 194132. 254\239- 2f 85.5 
70: 6125. 3111351127; 1045.595183. 665. 255210. 1 85.9 
71. 6025. 60136ʃ12 28.045. 8 1960184. 516 250/241. c 86. 2 
72.525. 9737 2 If 197 2188.3 5166, * | 2571242-<} 86. 6 
73+4j=5. 31380129. 946. 5 180186. 456.7 258/42. 9] 86. 9 
74+ 4126. % 1391130. 9 46.819918 •467. % 2591243-*| $7.2 
75: 3/26. 91400131. $147. 2) 20. 188. 188.354 25-1244+ $} $7. 6 
„ 141 132.8773 wil 203 189.257. 201245. $7.9] 
77.27 142133. 74 . 8 a8. 68.0 262246. 7] $8. 7 
78.1 vo 1431134. 548. 2 2030192 58.4 2630247. 6 88. 6 
79- 1128, 3 144|! 35. 6/48. 5 204192. x hag | 264/248. 6 28.9 
8o. 28. 6 145 136, gigs. | 205!193-0 69.0 | 265 249. 5} 88. 2 
| 31. 029. 1437.49. 2 2061104. 9992 256 250. 4 89. 6 
81. 9129. 36147 133: 449-5 3205/14. 99. 7 267/251. 4 89. 9 
| 32. 5/29. 6| 14811 9. 242. 82880195. 9755 2680252. 30 99.3 
83. 8030. off 14140. 3 50. 2 209/195. $170. 4 20% 53.3 90. 6 
84 7130- 3 150,141. 2050. 9 216|197- 7,70-7 27024. 20 90. 9 
85.730. 6 1514142. 2 50.9 211 198. 771.1 271025510 91.3 
| 80. 6131.0 1521431072 222493. 6171.4 | 272]z2h0. 1 91.6 
K. 153144. 051. 51 213/200. 571.7 273}257 91.9 
4 *$\3t- 7j| 154]145+ ©|$T- 9j| 2145201 5/72. 11 2740288. 92.3 
J+4132-C\\ 155:145- 9/52. 4 2152024724275 253. 9 92. 
90. 432.3 156145. 952.5016 203. 4172-7], 276259. 9 93. 
91.332.7157(147. $152. 911 2171204+ 3/73-1 | 277]260. 8} 93.3 
92.333. 158 143. 8053. 2218 205. 273. 4 | 278/261. 7 93.6 
| 93*2133- 3|| 159|149- 7]53- (219/206. 2 73. 8 279/262. 7] 94.0 | 
94.2 33-7 160015 6 53.0 220207. 1 74+ 1 | 23: 263. 6 94.3 
95+ 1124.0 | ＋ 151. 654.2 2210208. 174. 4 | 281{204.6] 94. 6 | 
90. 034. 4162152. 554. 6 22299074. 8 282 265.5 95 
97.034. 7 063/153 $/54- 91} 323/310-0/75. 1) 2331266. 4} 95.3 
97+ 9135+ <|| 164) b54+ 4455 21} 224 (210-5175. % 2847495 
98. 9 35-4 165 155. 3.55. 6 225 would oh | 2850265. 3 3 
99- 7135+ 7\| 1691 56+ 3/55. 9|| 226/212. 876.10 286259. 3 96. 3 
100. 8036. of 167 57-25. 202271; 776.5 2871270. 2f 96. 7 
101. 7 36. 40 768/158. 2056. 6 228/214 7 76.8 288271. 2 97.0 
102. 736. 7 þ 169 1591 56.9 | 2291215. 6 77. 1| 28g 272.1 97.3 
13.02 1701160. 1 57. 301230 216.577. 5 290273. o 97.7] 
IC. 5137-4j| 174|161.0 $7- 611231 217-5)77+8 2910274. 00 98. 0 
105-4/37- 7] 472/191- $157. 91232 275-478. 1]| 2921274. 9, 95.3 
106.4|;8.1 1731102. 958.4 233194 78. 5 29327. 9 98. 
107. 3 38.3 174/163. 858. 6 234 220. 378. 8 | 294 276. 8 + © 
1c8.3/38.7; 175184. 858. 9235/21. 379. 1 2951277-7; 99.4 | 
109. 2 391 170 145.7 59. 3 312351222 279.5 290 278 7 — | 
ha 239. 4177166. 6059. 237 23.179. 8% 297279. G. © 
111.1 (39+ 7} 178, 167. 6/50. 0 238|224-+ 1 2 1980280. 6 100.4 
. 112. 0 1 17968. 560. 3 239 225. ode 510299281. 3 100.7 "7 
120112. 2.9 25.4 88145 59. 860. 524 226. (80. 8 300 282.5 
LI | Lat. Li Dep. Ber. L. Diſt L-t, | Lat. | Dia Pep. Dep. 
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1 
| 
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| 
| 
na 
KM 


by 


» | Dep.j|Diſt| Lat. |Dep. IPiſt Lat. | Lat. 
2 3- 3Jjj121j811. 8046. 3][1811167. 2 222.7 
23. 7 22/7112. 746. 7 82168. 2 223. 6 
2 24. 1 23jt13. 6047. 1 83/169. 7 224. 5 
124. 50 24/0 14. 6147. 5 84/170. o 225.4 
124. 9 25|r15. 547. 8] 85/176.9 226.4 
* 30 261116. 448. 2 860171. 9 227. 3 
925. % 271117. 3048. 60 87/172. 8 228. 2 
. $126. c 280118. 3049. off 88173. 7 229.1 
826. 4 29119. 204% 4 89174. 6 230. 1 
726. 80 30/120. 149. 8 90175. 6 231.0 
. 6127. 21310121. C50. 1090176. 5 231.9 
» $127. 6} 32[122. 0150. 5 921177. 4 232.8 
$127. gf 330122. 9150. 9% 931178. 3173- 223.8 
„48. 30 34/123. 8157. 30 941179. 2174 234.7 
« 3128. 7 351124. 751.7 951130 217 51235. 6 
29. 10 36125. 7152. 0 960181. 1 236. 5 
. 126. 652. 4 97/182. o 237.3 
127. 5152. 8098/7182. 9 238. 4 
128. 453. 2 991183. 9 239. 3 
129. 4053. 6j|2co\184. 8 240. 2 
130. 3 A. © 20101857 241. | 
131. 2054. 3 2186. 6 242.1 
132. 154. 7 03187. 6 243 · © 
133. C55. 10 04188. 5 243-9 
134.0055. 5 05189. 4 244. 
134.955. off 06190. 3 245.8 
135» 8]56. 30 07/191. 3 246. 7 
36. 756. 60] 08192. 2 247-6 
6. 137. 757. of 09193. 1 248. 5 
30%. 38.2.4 10194. 249. 5 
139. 5{57.8!|211|194. 9 250. 4 
40. 458. 2120195. 9 251.3 
31141. 458. 6 131196. 8 252. 2 
142. 358.9141977 253. 2 
143. 259. 3 150198. 6 254.1 
144+ 1 59+ 7| 160199. 6 255. © 
571145- 1/60. 1% 171200. 5 255.9 
30146. 0160. 5 180201. 4 256. 9 
146. 960. 9 19202. 3 257. 8 
147. 861. 2 20003. 3 258. 7 
143. 861. 62210204. 2 259. 6 
149.762. 0 22[205.1 260. 6 
zr 50. 6162.4 | 230206. o 261.5 
157. 5062. 824207. o 84262. 4 
152. 803. 125/205. 9 8 51263. 3 
00153. 463. 5 20/208. 8 164. 2 
154. 303.9 27209. 7 265.2 
155. 2164. 3 28|210. 7 266. 1 
155. 1164. 7 29/211. 608 267. 
157. 165. 1 30212. 8088. 267. 9 
57 158. 0f6 5. 4 2310213. 4; 268. 9 
52 138. 965. 8 321214. 4 269. 8 
159. $166. 2 33/215. 3 270. 7 
$4 160. $166. 6 34/216. 2 941271. 6 
4 55 161. 7107.0 351217. 1 951272. 6 
8651. 162. 607. 4 3602180 961273- $ 
5752. 163. 567. 7372109. o 971274. 4 
; 58/53» 6 22. 2 180109. o 78 164. 5068. 1 331219. 9 980275. 3 
59 845 22.6 19]109., 945: 5 2915-4 68.5 | 39]220- 8 991276. 3 
e 4123-01 20/110.945-9 LSE.” 71232 9 300127.7-2 
ON Dep.) Tat. pᷣ Dep: Lat [Dit] Dep. Te. PN Dep. Ter. B Dep. 
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Difference of Latitude and Departure for 23 Points. 
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40/46. ooo. 8 06]106,0101.8|| 661166. 0 oz. gf} 26 226. oog. 9 86286. 0|04. gf +l 
\ 47] 47+ ©|00. 8 071107. 0101. 9 671167. 0 [02.9]] 27 | 227. 003. 9 87)237.0{04. 9 +4 
j 43] 48. 0 foo. $j| 08] 108. 0j01.9/| 68]168. 022. gf] 28 | 228. 0]03. 9 88288. 004. 9 £1. 
| 49{49-©|co. 9 og 109. [1.9 69169. 0 ſoz. 9 29229. 003. 9 89|289. 0195.c F 
| 50 50. oſ oo. 9 10 110. o 22 22 170. o ſoz. 9 3 230. © 04-0 _99 292. © 05. of 2 
| 51651. C0. 911. Of ON. 971171. 003. 00231 231. 004. 0291291. 005. 0 3 
52| 52. 000. 9 12112. 001. 9 72172. 003. 0 32232. 04. % 92292. 0 05. i 
$31 53-0|c0.91] 13[113.0102.01| 7373. O oz. of 33] 233. O04. 0 93 293.0 05. 0 1 
| 54; 54+ 000. Hi! 34 [114. 002. 0 741174. 0 ;. c 341 234. 004.0 94 234. 0:25. © 1 
5535-001. 0 151115.0102.0!} 75/5. oſoz. of 35235. 0104.0!) 951295. 005. 1 1 
56] 56. 001. 0 16118. oo. 0 75176. o oz. 35 236. Olof. 1 90 296. 0 of. 1 oh 
$7 57.6]01.0 17|[117.0102.0;| 77[177.C [oz. 1 37237. c 24. 1 97 297.005 , 1 
58 58. 0 01. 0 18 118. © O02. 1 78 178. 03.1 38 238.0 4. 1 98 298.005. 1 E 4 
59059. C01. 0 19119. oſoz. 1 79170. 0 [03.1j! 39 239. og. 1 99299. 005. 1 iN 
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Difference of Latitude and Departure for 2 Degrees. 
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Ditt| Lat. Dep. Diſt] Lat. | Dep. Diſt] Lat. |Dep.||Dift | Lat. Dep. Diſt] Lat. | Dep. 
101. ooo. 0 62 . o oz. 1121120. 904. 2181180. 9 06. 3241 240. 908. 
1 oO. 1 62 62. c 2. 22 121.904. 3 82 181.906. 4 4224. 908. 
303. foo. 1 63] 63. oz. 2 23122. 904. 3 83182. 906. 4 43242. 908. 
404. co. 1 64] 64. C oz. 224123. 904. 3 84183. 906. 4 44243. 908. 
5 os. o oo. 265 5. Oz. 325 124.904. 4 85184. 9 06. 5 45/244. 908. 

Fs ſos. o go. 2 66 66. 0 oz. 326 125. 904. 4 86 185. 9 ob. 3 46245. 908. 
705. o oO. 2 67] 67. 002. 327 120. 9104-4 '871186.9 06. 5 47246. 908. 6 
8008. 0 oo. 368 68. 002. 4 28127. 904. 5 88187. 906. 60 48147. 9 98.7 
909. oo. 3 69 69. 0 o. 429128. 9 04. 5 8988.9 06. 60 49] 243.9|c8.7 

15/19. 0 co. 3 7 . o:. 4 3129. 9| 04. 6 9189. 96. 7 85/249. 9 e. 8 

II. ooo. 4071 71. o oz. 5131130. 904. 69190. 9 06. 7/2510 250. 808. 8 

12 12. 0 oo. 4 72 72. [oz. 5 32131. 904. 6 92191. 9 06. 752251. 808. 8 
1313. ooo. 5 73] 73. o:. 5 33 r 32. 904. 7 93192. 9 06. 853252. 808. 9 
1414. 0 O0. 5 74 74. oo. 6 34 [133-9 Ot 7|| 94[193-9 06. 8 54] 253-$[0$, 
T5|15.0|[co.g|| 75| 75-0102.61| 351134. 904. 7 95194. 906. 8552. 3|08. 
16 |16.0]00. 6 pl 70. o[ oa. 7 3635. 904. 8 96795. 906.9 56255. 9 o. 
1717. ooo. 6 77 77. [oz. 7 37136. 9 04.81] 97196. 906. 9 57256. 8 og. 

| 138|18. ooo. 6 78] 78. 002. 738137. 904. 8 98197. 9 06. 9 Ks 257. Jog. 

| 19]19.0]00.7\| 79 79-0102.8|| 39138. 9 04.9 99198. 90%. 0 ID 09. 1 

20 [20.0] 00. 7 $c| 8$0.0[02.8 401139. 9] 04.9 200 199. 9 [o. o 60 259. 8 09. 1 

i. o. 7 $1] 81. oz. 8 [141140. 904. 9201200. 9 0%. 067 260. 8 09-1 

22 22. co. 8 82] $1.9102.9|| 42147. 905. 0 02201. 90. 1 62| 261.8 og. 2 

{ 23 |:3.0|00. 5 83] 82.902. 9 43142. 9 C5. o o3 202. 9 (07.1 63 262. 809. 2 

24 24.0100. 8 84 33.902. 9 44143. 905. 0 og 203. 9 o. 1 64 263. 809. 2 

25 25 0 oo. 9 85 84. 903. 0 45144. 9] 05- 1 05204. 90. 2 65 264. 809. 

| 2626. ooo. 9 66 85. 983. 0 46145. 905. 1 06205. 9 [07.2|| 66] 265. 8 og. 

27 27. (oo. 9 387 86. 903. 0 47146. 905. 1 07 [206.9 [o. 2 67 266. 8 og. 

28 28. 00. 0 $8] 87.903. 1 48147. 9005. 2 08205. 90%. 3 68267. 8 og. 

2 29.001. 0 89 88. 9 6031 49 148.9 05. 2 09208. 9 0. 3 69 268. 8 og. 4 

_39 39.1. 10 90 39.903. 1 50149. 9 ez. 9 z. 4 7259.8 09. 5 

31 31.001. 1/91 90.9103. 2 151150. 9 05. 30211210. 9 [o7. 12710270. 8 09. 5 

3232. 001. 1% 92} 91.903. 2 5215.90. 3 1211.9 0%. 4 72 271. 8 og. 5 

3333. 0C1. 2 93 92.903. 2 531152. 95. 4 13212. 9 0%. 5 73} 372.5 Og. 6 
34 134+0|jOI. 2 94] 93.93.30 54115309] 05.41] 14/213. 90%. 5 741 273-8 09. 6 
3538.01.29 94.903. 3 55154. 905. 4 5214.97. 5 75| 274-3109. 6 
3636.01. 3 96 95.903. 4 56155. 9 05. 5 16215. 90%. 60 76 275. 809. 7 

3777.01. 3 97 96.903. 4 57156. 9] 0g. 5 17216. 9c. 6 77 276. 809.7 
3838.01. 398 97.3.4 58157. 905. 5 18217. 90. 6 78277. 809.7 
39 39. 001. 4 99; 98.903. 5 59758. 905. 50 19 218.9 0%. 7 79 278. 80g. 8 

ee — 2-2. 22.2 [07-71] 22-12 

| 41 41. 001. 4/101 foo. 903. 5161160. 9 05. 6)jz22 [220.9 [97, 7281280. 8 

42 42. 001. 5 0201. 903. 6 62761. 905. 7 220221. 9 [o. 8 82281. 8 
43 43.001. 5 03102. 903. 6 63762. 905. 723222. 90. 8 83] 282.8 

14444. O00. 5 o4| 103. 903. 6 64/163. 9 of. 724223. 9 o. 8 84! 283.8 

4545-0. % 5104. 903. 7 65164. 9 05. 8] 25224. 9 [07.91] 85284. 8 
4646. 001. 6 00105. 903. 7 66165. 905. 8 25225. 9 [07. 9 86285. 8 

| 47 47. 001. 6 07| 106. 903. 7 67166. 9 of. 8 27226. 9 07. 9 87286. 8 

4848. oo. 08107. 903. 8 68107. 905. 9 28227. 9 og. o 88 287.8 
4949. 001. 7 09108. 9ſ0;3. 8 69768. 905. 9 29228. 9 [o8. 0 89 288. 8 

. 1. 2 1019.9 03.8 2169. 906. 0 3229.9 08. 1 90289. 8 

5151. Oo. 80111110. 903. 9% 7170. 906. 00 z 31230. 9 [o. 1291 290. 8 
52 52. 001. 80 12111. 903. 9 72171. 906. 00 32231. 9 jos. 1 92291. 8 
5353.01. 8 13112. 904. 0 73172. 906. 1 33232. 9 08. 2 93] 292.8 

5454001. 9 14/113. 94. 0 74173. 906. 1 34233. 9 08. 2 94] 293.8 
55/58. 01. 9 15/114. 904. 0 75174. 906. 1 38234. 9 08. 2 35294. 8 
5656. Oo. 0 16115. 904. 1 76175. 906. 235235. 9 08. 396295. 8 

57 57- Oo. o 12116. 904. 1 7776. 906. 2 37 236. 9 08. 3 97296. 8 

3585S. oo. c | 18|117.9{©4+1|| 78177. 906. 2 38237. 9 08. 3 98 297.8 
5959. 0.02. 10 19118. 904. 2 79178. 9 ob. 3 39 238.9 08.499295. 8 

3 C2.1)| 201119-9|ca.2|| 879,9 06. 3 40 239. 0 08. 4 300299. 8 

Diſt! Dey Lat.] Diſt] Dep. | Lat. Diſt] Dep. | Lat. Diſt | Dep. | Lat. Pint Dep 
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Difference of Latitude and Departure for 3 Degrees. 
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Difference of Latitude and bets ah for 4 Degrees. 
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Difference of Latitude and Departure for 5 Degrees. 
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Difference of Latitude and Departure for 6 Degrees. 


Dit] Lat. | Dep- {}i/#t j Lat. | Dep. — Lat. Dep. Dit Lat | Dep. Ditt | Lat. | Dep. 
710. 0 = 674 60. 706. 4121 120.312. 1810180. 0/8. 92410239. 725.2 
2. ooo. 2 62 61. 706. 5 22121312. 7 821181. 0019. 0] 42 2407253 
303. 00. 363 62. 706.6 23] 122. 312.9 83/182. 19.10 432417254 
44. 00, 4 64 63. 606.7 24/123. 3013. 0 84183. 019.244 242.7235 | 
Sog. So. 5 65 64. 606. 8 25124313. 10 85/184. 19. 45/2437 25.6 
606. oo. 6 66 65.6]06.9 26|125. 3113. 2|| 86/185. 19.446244 625.7 
707. 00. 2 67 66. 60. o 27126. 313. 3 87186. 019. 5 47245. 6025.8 
8 od. ooo. 8 68] 67. 607. 10 280123. 3013. 4 88182. 019. % 4624. 62.9 
918. [o. 9 69 68. 60%. 2 29128. 313. 50 8988.19.80 49 247-6126.0 
1.9 . % 2% 69.6 ez. 31} 30[129- 3|13-61| go 139.019.989 248. 6/26. 1} 
18. 9 91. 1 71] 70. 60. 4 131 130. 3 13.292 189. 9 20. (251249. 6026.2 
. e 3 72 71 2-8 32.131. 313. 8 92199. 92.1 52 250. 6126.3 
e 75 72. 6107. | 33] 232+ 3þ 13-91] 93 . 9120-2 $3|251.6|26.4 
33-9 hag 74} 73- 6107-7 34{133- 34 14-© 94192. 9 20. 3] 54252 6126. 5] 
14. 9101. 6075 74 6107 3; 351134 3114.1 21134 9120. 455251. 626. 6 
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| 14 | 6108.5 199 9 421.0 261 259-6[27.3 | 
21.902. 3 82 81.58. 6 42141. 2| 14.8 20200. 921.1 62 260. 627. 4 
22.903.483 82. 508. 43| 142-2 14.903201. 921. 263261. 627. 5 
2943 84 83. 508. 8 443.275. ere 64 102.845 
24.9102. 6 35 2. 50s. . . * 292 1-4 | 6 2 1 27 
25. 9102. 7 5. JJ. o 46145. 215. 3 06204. 9121. 5 264. 5127. 
26.902. 9 87 88.59. 1 47 145. 2 15-4 0720.91 0 67 265. 5|27. 94 
27. 5102.9} 88 82.599.248 147. 215.5 8206. 921.265 266.5 28.0 
28. 8103-0 89 88. 509.3 49148. 215. 60 09202 9422 3 69 267. 528.1 | 
29. $j03.1 90 89. 5109. 4 891322 212 208. 821. 9 2⁰ 208.528. 
30. 803.291 5. 28.3 
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: 4 93525997 53152. 2 16.0 13211 822 311 73 271. 5 | 
13.6 94] 93-5199-5|] 541153-2] 16.1] 14212. 822.4 74[272-5 | 
34.803. 71] 95} 94- 509.9 551154 1] 36. 2 15213. 8022. 5 75273. 5 28. > 
35˙8ʃ03 81] 96] 95. 10. 0 56155. 116. 316214. 822. 6076274. 5028. 8 
36. 810; 9 27 . 510. 1 57156. 1016.4 17215822. 771275. 5 28. 9 
32. 8 [of. 0 98 97-5 10. 2 38137. 116. 5 18216. 8022.878276. 5 29.1 
38. 803. 199 98. 510. 3 59158. 1016. | 191217. 822.9791277. 529.2 
22.84. 20 99. 510. 5 155159 1116.7 _20|233.8 23.0|| 80] 278. 5\29. 3 
40.8 04.3181 100. 4Jto. 6 161160. 116. 8221 219. 823. 1281279. 29.4 
41. 804. 4 o 101. 410. 7 62|161.1]16 922022. 823. 2 82280. 429. 5 
42. 80. 8 b 17.01} 23221. 8023. 383281. 429. 6 
43.34. 6 17. 1 24222. 8 23.484282. 429.7 a 
44+ $1] 94. 7 17.2 25|223-8 23.5 [ $5] 233.41 29.8 
45. 7|C4-8 17. 3j} 20224. 823.6 [ $6|284.4|29.9 
46. 704. 9 J 17-5 2-f225-8|2:.7|] $7] 285.4 30. 6 
47-7 05. 17.828226. 7 23.888286. 4 30.1 
48.75. 1 17.2 291237-7[23-9|| 89] 257-41 30.2 
4 E 

| $9+ 7105. 31117 17.91]231]229- 724.1291289. 430. 4 

51. 705. 4 18. o 23.74.2229. 43. 5 
S2. 705. 5 18.10 331231. 724.393 291.4 30. 6 
53.705. 6 18. 2 341232. 724. 554292. 4 30. 7 
54.705. 7 18. 3350233. 7 24. 6 951293430. 8 
55. 705.9 18.4 36234. 724.7 962944 30. 9 
57 50. 706. o 18. 5 371235. 7 24.8, 97 295-41 31 0 
57· 7 06. 1 18. 60 38236. 724.9 8296.4 31.1 
9153.7 ©6. 2 18.7 39237. 25.5 99297. 4 31. 2 

| bo! 59. 7156.3 0 18.5 40 238 22 1 300 298. 4, 3. & 
Din) Dep. Tat. Mp4 Dep. | Lat. IHiſt Dep. | Tat. Biſt Dep. Tat. 57 Dep. Lat. 
for 84 Degrees. 
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Difference of Latitude and Departure for 7 Degrees. 


{dit | Lat. Le. LE 
lor. oo. 1 61 
2 [o. ooo. 2 62 
303. 000. 4 63 
4194-0 co. 5 64 

5 los- ofoo. 6 5 
536. ooo. 7 66 
3107. 901.0 68 
908.90. 1 69 
3 
| 1x to. 9 51-3 71 
12 71.901. 2 
13}12.9 1.6 73 
1413.91 7 74 
115114.9 01. 8 75 
1615.9 1.9 76 
1716. 902. 1 77 
1817.9 02. 278 
1918. 9 . 1 79] 
22 
2 20. 8 oz. 6 81 
22 (21. 802. 7 $2 

| 23 22. 8 O2. 8 83 
2423. 802.9 $4 
| 2524. 8]03-© 5 
2625. 8[o;3. 2 86 
27 26. 803. 387 
28 27. 8 03.4 38 
29 28. 8 3. 5 89 
30 29. 803.7 -90 
31 30. 803. 8 gr 
| 32 31. 803.9 2 
3332.84. 93 
3433.74.10 94 
138177 W 
3635. 7 4.4 95 
3736. 70. 97 
38 37.704. 98 

| 39 138. 7 * 99 
4032.2 ＋ 9|; 100 
41 J. 7 O5. o 101 

1 42 41. 7e. 14] o2 
4342.7 85-2 03 
443.75. 4% og 
4544.75. 50 85 
4645. [o. 6 o6 
47 46. 6 98.2 ＋ 
4847. 605. 30 88 
49 48. 6 66. of 09 
5840. 6 06. 1 1c 
5150. 606. 2111 
5251. 606. 3 12 
5352. 6ſoé. 13 
54 53.606. 6 14 
5554.66. 7 15 
5655. 606. 815 
5756. 806. 9 17 
58 57. 01407. 1 13! 
59 gs 07. 2 19 


nnn 


Dep. || Diſt 
07.411121 
07. 50 22 
07. 7 23 
897.9124 
20 25 
08. 0 26 
3s. 2]] 27 
08. 31]! 28 
38.4 29 
08. 51} 30 
98. 60131 
os. 8 32 
98.90 33 
99.1 34 
09. 1 35 
09. 30 36 
99.41 37 
09. 5 38 
09. 60 39 
09.7 2 
09.9141 
ID. of 42 
10. 1 43 
10. 2 44 
to. 4 45 
10. 5 46 
10. 6 | 47 
10. 7 48 
10. 8 49 
11. 0 50 
11.1151 
11.2 52 
IT. Ji} $2 
IleSh 54 
11.60 55 
11.7 56 
11. 8 57 
11.9 58 
12. 1 59 
12. 21 60 
12.3161 
12.4 62 
12.5 63 
12.7 64 
·2. 8 5 
12.9 || 66 
13.3 67 
187 6% 
13.3 69 
— 2 
13.510171 
13.0% 72 
13.8 [ 73 
13.9 74 
14.0 75 
14.117 

14.2 77 
14.4 78 
14.51 79 

. 6 


1 160. 


124. 1 


138. o 
139.0 


155.5 
150. 8 


Lat. 


120. 1 
121.1 
122. 1 


25.7 
126. o 
127.0 
128. o 
129. o 


130.0 
131.0 
132.0 
133. o 
134. o 


ö 


135. 0 


136.0 
137.0 


139. 9 
140. 9 
141. 9 
142. 9 
143.9 
144.9 
145.9 
146. 9 
147. 9 
148. 9 
149.9 
150. 9 
15 . 9 
t 52. 8 
53-8 
I 54.8 
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158. 8 


159. 


161 
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18 1. 6 
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1186. 6 
1187.6 
1188. 6 


189. 6 
190. 6 
191. 6 
92. 5 
1933 
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| 
1906. 5 
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98.5 
199. 5 
200. 5 
201. 5 
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205. 4 
206. 4 


207. 4 


203. 4 
209. 4 
210. 4 
211.4 
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218. 4 
219. 
220. 
221. 
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Difference of Latitude and Departure for 8 8 


———_— — 


I | Lat. Dep. Diſt] Lat. Diſt} Lat. | Dep. Lat 
1 60. 4008. 5 119. 8 179.2 238.7 
bY 61. 4j08. 6 120. 8 180. 2 
3 . 408. 8 121.8 3] 181.2 
4 63.4|08.9 122.8 182. 2 
5 64.409. © 123. 8 183. 2 
6 65. 409. 2 124.8 184. 2 
7 66. 4109+ 3 125.8 185. 2 
8 67. 3109. 5 126. 8 1186. 2 
9 68. 3109. 6 127.7 187. 2 
to 2109.7 128. 7 188. 2 
5 3109. 9 129. 7 189.1 
31 10.0 30. 7 190. 1 
2. 3110. 2 131.7 191.1 
72.310. 3 132. 7 192.1 
74.310. 4 133.7 193-1 
75.310. 6 1347 6] 194-1 
76. 3110.7 135.7 I 
77-2|10-9 136.7 r 
78. 211.0 137.7 197.1 
729-211.1 138.6 198.1 
2111. 3 139. 6 199. © 
2111.4 140. 6 200. o 
2111.6 141. 6 201.0 
.2]11.7 142. 6 202.0 
$4. 2 11. 8 143. 6 203.0 
85. 2012. o 144. 6 204. © 
86. 212. 1 145. 6 205. o 
87. 112. 2 146. 6 200. o 
88. 1112.4 147. 6 207. o 
8912.5 148. 8 208. o 
5:3 90. 1] 12.7 149. 5 209. © 
3 91. 1012. 8 150.5 209. 9 
6 92. 112. 9 151. 5 210. 9 
57 993-1013. 1 152. 5 211.9 
9 94. 113.2 163-5 212.9 
0 985.1113. 4 154. 5 213.9] 30. 
2 96. 113. 5 155. 5 214. 9 
5.4 G7.0113-6 156.5 215. 9 
© 98. 013. 8 57. 5 216. 9 30. 
6 29.0132 58.4 217.9 
7 1 0114.1 159. 4 5 8 
8 101.014. 2 160. 4 219.8] 30. 
o 014.3 161.4 220. 8 . 
«1 103. 014. 5 162.422. 221.831. 2 t. 
3 0114. 6 163.423. 2 2.8 232. 2 
«4 .c|14.8 164. 4[23.1 223.8 283-2 
58 014. 9 105. 423. 2 224. 8 254. 2 
5.7 0s. 166.423. 4 225.8 285. 2 
8 90115. 2 167. 423. 5 226.8]: 289.2 
7.0 . 911 5. 3 168.423. 7 227.8 287. 2 
07. 1 109.915. 5 169. 323. 38 228. 8 288. 2 
07. 2 110. 915.6 170. 3023. 9 229.7 289. 2 
07.4 I11.9|15.7 171.3|24-1 233-7 29”. 2 
07. 5 112. 915.9 172. 324.2 231-7 291.1 
87.7 113. 516. c 173.3124. 4 232+ 7 292. 
07.8 114.916. 1 174. 3124-5 233- 7 293. 1 
07-9 115.9116. 3] 175. 324.6 234+ 7 294-1 
08.1 16. 4 176.3247 235-7 295. 1 
28. 2 17. 8116. 6 177. 3124. 239.7 296, 1 
c8. 4 18. 8116.7 178. TTY 217.7 297.1 
Lat Lat Lep. | Lat. Dep. | Dep. 


for 82 Degrees. 


Difference of Latitude and Departure for 9 Degree. 
Pin Lat.] Dep. Diſt Lat. | Dep. Dit Lat. Dep. Dift (Dep. 
101.5. 2 61] 60. 2009. 51210119. 518. 9187 28. 3 238. 0037.7 
2 oz. oſoo. 3 62] 61. 2 9. 7 22120. 519. 1 82 . 28. 5 239. 037. 8 
1 3003. 0joo. 5 63 62. 20. 9 231121. 5019. 2| 8: 28. 6 43240. 038. o 
4004. 0190. 6 64; 63. 200. 0 24|122. 5019. 4 84/181. 728.8 241.0138. 2 
5154+ 900. 8 65 64. 2110. 2250123. 519. 6 8: 28. 9 242. 038.3 
6195. 9 00. 9 66] 65. 2010. 3 200124. 519. 70 86 729.1 243. 038. 5 
7006. 901. 1 67] 66. 210. 5 27j125. 4119. 9 $7 29.2 47|244- 0038.“ 
8007. 901. 3 68 67. 200. 6 28126. 4J70. 08 85 7129.4 48244. 938. 8 
9058.91. 4 69 68. 210. 8 291127. 420. 20 8986. 7 jag. 6 245.938. 9 
| 1029. 9j91- 6 70} 69. 3110. o 301128. 420. 3] go «7129. 7 246.9139. 1 
11110. 91.7 711 79.111113 129.420. 5[191 «7129-9 247. 9139+ 3 
1211.90. 9 72] 71. 111. 3 321130. 4[20, 6| 92 630. o 248. 939.4 
13/12. 9%. off 93] 72. 1011. 4 33K 31. 4/70. 80 93 630. 2 249. 9139. 6 
1413. 8102. 2 94] 73. 1]11-6f} 3411324 21. 00 94 . 6130. 3 2 50. 939.7 
1514. 802. 30 75 74. 1011.7 351133- 3021.1 30. 5 251. 939.9 
116/15. $jo2. 5 56] 75. 1011.9 36/134. 3 21. 3 30. 7 252. 940. C 
1716. 802. 7 77] 76. 1012. 0% 37135 3021.4 30. 8 253. $140. 2 
18017. $]0a. $i] 78] 77.0[12-2{ 38[130. 302 m. 31. 0 254-8140. 4 
19/18. 8j03. off 79} 78. cz. 4 39[137- 3021.7 31.1 255. 840. 51 
20019. 803. 1 60 79. 0012. 5 401138. 321. 9200 511.3 150. 840.7 
| 22/20. 7103. 3 81 $0.0 12. 2141 139.3172. 1201 31. 257. 840. 8 
22 21. 703. 4 82] 81. 012. 80 42/40. 322. 2 31. 158.847. 0 
2322. 703. 60 $3] 82. 0013. 0 430/41. 222.4 31.7 259. 841. 1 
| 24/23. 7103.8 84] 83. 0013. 1 44/142. 2022. 5 31. 9 64/260. 841. 3 
224.703. 9 85 84. ot 3. 3 45/143. 222.7 05 5032.1 261.741. 4 
126025. 74. 1 86] 84. 913. 5 400144. 22.8 203. 532.2 661262. 7 41.6 
2726. 7,04. 287 85. 913. 60 471145-2[23-c| zg. 5 32.4 67263. 7 [41.8 
28027. 704. 4 $8] 806. 913. 80 48/140. 2023. 1] 080/205. 4 32. 5 68264. 7 [4.9 
29128. 6104. 5 89 87. 9013.9 49]147+ 2123-3 432.7 69265. 742.1 
30029. 6jog. 7 go} 88. 014. 1 50148. 2 23-5 207. 4 32.8 701266. 742. 2 
3130. 604. 801910 $9. 9,84. 20151149. 1023. 62110208. 433.2710262. 7 [42.4 
32 31. 605. o g2| 90. 914. 40 52/150. 1123, 8 209. 4 33.2 72208. 642. 5 
1332. 6005. 2 93] 91. 94. 50 53/157. 1123.9] 1311210. 433. 373269. 642.7 
34 336 05.3 94 92. 8014.7 54152124. 1 211.4 33.5 74 270. 642. 9 
35034. 605. 5 95} 9384.9 55]553+ 1124. 2 4133-0} 751271. 6143-© 
36035. 60 5. bl| 96] 94. 8015. of| 558154. 1024. 4 16013. 3133-3 || 75272. 643.24 
37 36. 5 05. 8 97 95.8 15. 20 571551 24. 6 170214. 333.9 77 273. 6 43.31 
38|37- 5195. 9 980 96. 8015. 30 581 50-1 4.7 180215. 334. 1 78274. 643 5 


3928. 5100. 1 99 97-8115. 5 39/1524. 9 1 
. 59. © [45-0 201217 3134- & 


1 41:40. $190. 4101 99.8 15.8 1611159. 0 25.2 221 218. 334. 6 


19215. 3 34.3 


142ʃ4¹ 5196. 6 oz 100. 7116, off bt. 25. 30 220219. 334.7 
4342. 5 06.7 03.101. 7 16. 1 63 16 t. 25.5 23229. 3 34-9 
1443. 5/96. 9% 04/102. 7116. 3 641162. 025. b 24\|221.2|35.C 
45144. 4107-9] o5|193 7116. 4|| 65]:163-c[25.8| 25 222.2 35· 2 
46145- 40%. 2 061104. 7/16. ( 60/164. 026. of 26023. 2 35· 3 
47146. 407. 4 07/105. 7.6. 7 67164. 26. 1 27224. 235. 5 
148047 407. 508/100. 7/16. 9 681165. 0126. 3 2825.2 35.7 
49 48. 4 97-7) 09/107. 7117.0 691166. 0026. 4 29226. 2135.8 
50049. 40. 8] 1008. 6|:7 20 70/167. $126. 6 2c}}227-2 36. © 
51/50. 4/08. 0[|111|109. 6117. 41710168. 926. 7231028. 2/36. 1 
525 . 408. 1 120110. 6j17. 5 721169. 926. 9 32229. 1136. 3 
5352. 308. 30 130111. 617. / 73070. 927. 10330230. 1 36. 4 
54053. 3008. 4 141122. 6017. 80 74/17 1.927. 2 34031. 1036. 6 
| 55154. 3008. 6 15113. 6018. c 751172. 827. 4 351232-1 36. 8 
5655. 3008. 8 16114. 6018. 1 7/173. 827. 5] 333.136. 9 
$7456. 3 8. 9 171115. 08. 3 771174. 827. 71 334.137. 1 
58\57-3 09.1;| 180110. 5|18. 50 781175. 8127-8 3925. 137. 2 
5958. 309. 2 19117. 5. 8. 6 790176. 828. 00 3930. 137.4 
60/59. 309. 4 200118. 5113. 80 8077. 8128. 2] 4c 
fOittlDep. | Let. Br Dep. | Lat. iH Dep: | Lt 


— . — — 14 


| 4<}}:37- 32-5395. 340 
Du Dep. | Lat. Bid Dep. | Lat 


1 — 


— Mt. 


790275. 6143-6 
80270. 643. 8 
281277. 53.5 
82 278.5 44+ 1 
$31279- 5[44+ 3 

280. 5144. 4 
35281. 54. 
860282. 5447 


57283. 5144-9] 


88284. 545-0 
39285. 445 
90286. 4 45-4 
2911287. 4145-5 
92|2838.4 [45-7 


i 93/289. 4 [45-8 


94 2 99. 4 16. 2 
951291. 4 [46.3 
961292.4 [46. 

971293- 346. £ 


| 981294. 316. 6 


99293. 3146. $ 


for 81 Degrees. 


Difference of Latitude and Departore for 10 4775 


Nit. Per- [DIR] Lar. (Dep. [Diſt] Lat. Lar. Dep. [Dit | — — 
x of. oſeo. 2 610 60.1 121119. 2 178. 2] 31.4 [241 1237. a1. 8 
4 2 er 62] 61.1 220120. 1 179.231. 6 42238. 3142.0 
| 4 j03.0joo. 5 63] 62.0 23/122. 1 180. 2} 31. 71] 43 | 239. 3142.1} 
4 [93+ 9]00- | 64] 63.c 24122. 1 181. 2131.9 44 | 240. 304231 
5 4. 9/00. 9 65] 64.0 25123. 1 182. 2 32. 1 45 241. 342.5 
; O5. 9jOr. off 66| 65.0 261124. 1 183.232.346 | 242. 3042. 
7 Jos. 9001. 2 67} 66.c 271125. 1 184. 2 32-4 47 | 243 2142-3] 
8 [07.9j01. 4 68] 67.c 28126. 1 185. 1] 32. 6 48 | 244. 243-0 
9 (58. 901. 60 69] 68.0 291127. o 186. 1] 32.8 49 | 245. 243-2 
10 09. 8001. 7|| 70 68. 9/12. 1 30/128. o _901187. 1] 32.91} 50 | 246. 2143-4] 
11 to. 801 9] 71 69.9112. 313/129. o 188.133.1251 2423-5 
12 t. 802. 1 72] 70. 0 32 130. o 139. 1033.3] 52 248.2437 
13 [12. 8002. 3 73 71.9 33/132. 0. 190. 133.5 53 | 249-2[43+ 
14 4 3103-4 74 72-9 34/32. 0 191.0} 33. 84 250. 1144-0 
15 [4.3 2. bf} 75| 73. 4 35132. 9 192. 0 33.8 55 [251.1442 
16 j15. 8ſoz. 8 76 74.8 | 36 133-9 93-6 34- 01} 56 | $52+1144- 
{ 17 16. 7102. 9 97] 75. 371134+9[23-£ 194. c| 34-2j| 57 | 253+-1144« 
18 17. 7103. xi} 78] 76.8 38135.9 23 195. ©] 34.30 5825410447 
19 18.703. 30 79] 77-5 39136.9 196. cf 34-5] 59 | 255-1144-9 
20 e Sol 78: tz: off 491157-9]24: 32001197: 0/ 34-7 ba | 256.0/gy. 3 
21 20. 7103. 6 $1 79. 8 141138. 9 197. 934.9261257. 0045-3 
22 21. 703. 8 92 80. 42139. 8 198. 9 35. 0 62 | 258. 0045. 
23 122. 7]04- off 83 $1.7 431140, 8 199. 935. 2 63 | 259- 045-6 
124 (3. 6124. 2 84 82.) 4441.8 200. 935. 4 64 | 260.0145. 8 
25 — 2 3/1 85] $3.7 45/142.8 201.93. 5 E5 | 261.0146, 
26 6/04. 5 86] 84.7 461143.8 202.9] 35.7 |] 66 | 262.0]46, 
E. 45. %. 7 37 85.7 47/144. 8 203. gf 35. 9|| 67 | 262. 946.3 
28 [27.6j04. 9 88 86. 7 48 745.7 204. 36. 1 68263. 946. 5 
f 29 28. 605. © 80 87.6 491746. 7 228.8 36. 2 69 2 46.6 
{32 (29 $5-3/| 90| 88. 6115-61 501147. 726.9] 101206. 8] 36. 4|| 70 | 265. 916-8 
| 32 30- 30. 5105.41] 91 $9.6 1511148. 7 207. 8 36. 671 266. 9/47>cf 
32 31. 5/05. 5 92} 90. 6 | £21149. 7 208. 81 36. 8 72 | 267.9147. 2 
33 32. 5 05. 7 93] 91.6 53.150. 7 1309. 836.9 73 268.9 47.3 
34 33.505.994, 92.6 54.57.27 210. 737. 1 74209. 8047. 
| 35 64. 50 06. 1 xi} 95] 93.6 550152. 6 211. 737.3 75270. 8047. 
36 35. 506.2 9694. 5 560153. 6 112.737. 5 76 271.8047. 9 
132 36. 406. 497 95.5 571154. 6 71213- 71 37-6} 77 | 372.9948. 
38 37. 406. 6 98 96.5 58155. 6 214. 7] 37-81] 78273. 8048. 
{ 39 (35-4126. 8 99] 97.5 59/156. 6 215.738. 0 79 274.8048. 3 
4.42 {39:4/26. e 98 5117: 3]}_bo[157- 6 216.2 33. 1 || 80 | 275. 7/48. © 
4 +" 84. 407. 101 99. 5 161/158. 6 217. 6] 38. 3281 276.7148. 7 
42 41. 4/07. 3 02|100. 4 62/159. 5 218. - 38. 5 82 277.748. 9 
43 142+ 307. 5 03101. 4 631160. 5 | 219. 60 38.733 278.7149. 1 
4 3,37. % 41024 64/167. 5 220. 6 38.8 84279749. 
45 44. 307. 8 05/103. 4 651162. 5 221. 6| 39. of] 85280. 749.4 
146 45. 3/08. o 06104. 4 66163. 5 222. 6039-2 86 281.6 49.6 
47 (46. 308. 1 07105. 4 67164. 5 23. 5 39-4 || 87 282.6049.8 
48 47. 308. 3 08/106. 4 680165. 4 224.539. 5 88 283.6049. 
49 48. 3008. 5 09107. 3 69/166. 4 225. 5 39+ 7 89| 284.650. 1 
50 [49. 208. 7 10/108. 3 _70(167. 4 226. 226. 51 39-9] 90 285.650. 3 
51 {50. 2j08. $\/111/t0g. 3 1711168. 4 227. 51 409. 1291286. 6050. 5 
52 [51 209. 12110. 3 720169. 4 228. 5 40. 2 92287. 650. ö 
53 52. 209. 213/117. 3 731170. 4 229. 5 40. 493288. f 50.3 
1452,20. 4141123 74171. 4 230. 4 40. 6 94289. 551. c 
55 4.209. 5 15/113. 3 28723 231.440. 7 |} 95290. 551. 2 
36 55. 1009. 7 160114. 2 761173. 3 232. 440. 9 96291. 5051. 3 
157 56. 109.9 17/115. 2 77174. 3 2334/41. 1 97292. 5051. 5 
58 57. 1010. 1 18/116. 2 781175. 3 234.441. 398293. 5151.7 
3 58. 110. 2 19117. 2 79176. 3 235. 44. 4 99294. 5061.8 
60 2 — 10. 4/20 200118. 2 8c 127-3 236. 230. 4 47.6 300 | 295.4|52.c 
Diſt ep. Lat. Tat. Din Dep Dift] Dep. "Dep. "Lat. Diſt » ILat. 


for 80 Degrees 


— 


Difference of Latitude and Departure for 17. Degrees 


= ] 
34. 5 11242] 336. 646. 
34+ 7 1 237.5 46. 2 
34.9 43 238. 5 46. 
3.444 239. 546. 
35.8 46241. 5] 47. 0 
3757. 
2 48 243. 4 47. 3 
36. 1 491244-4]47- 5. 
= _z0 245.4 47.7 
36. 4\\251]246.4|47.9| 
* 522474 48:1 
37-0 || 54|249- 3 48. 5 
37-2 |] 550250. 3148.7 
37-4 56 251.3 48. 8 
37. 570282. 349.0 
1 581253. 249. 
* 59254249. 
. _bo 255. 2 49.0 
384261 256. 2 49. 
38.5 62 257.2 50. 
: 63 258.2 Fo. 
3 N 64 259.150. 
39-1 65| 260. 11 $0.6 
39.306261. 1 50.8 
39.567262. 150. 9 
39.7 68 263. 1 51.1 
139-9; 69 264. 0 $1. 3 
— | 7c 262.061. 
40. 3 271 266.0. 1 
49-4 | 72 267.0 31.9 
49. 6 73268. ©! $2.1 
41.5, 74! 269.0; 52, 
Se © 1-75 269. 9 52. 8 
41-21 75/279 52. 
11477/271952. 6 
5 78 272. 9 $3.0 
11.579 273.953. 2 
42- © — 274. 8 TY 4 
2.2 281275. 88. 0 
42.4 82 278.3 —4 
5 $31277.8 54. 0 
42.7 84/278.8 54.2 
42.9 85279. 8 54. g 
43-1 || 86/280. 754 
43-3, 7128.7 54. . 
43-5 || 88|282.7]55.0 
43-7, 39 283.7 55.1 
E 
44. 1291288. 0 7 
12. 92 288.655. 
5 93 28). 6 58. 
44- 6* 94288. 6 58. 
44.8 95 289. 6 56. 3 
45. 0 | 96 290. 5 56 x 
$5. 9227 291. 5 5 
| | | 56. 
45.4 98292. 5 56. 
f 5157.5 
57. 2 
| Lat | 


= == _ Lat. Dep. | Dit] Lat. Dep. Dit] Lat. 

, . i 911. 6 I N 
| 202. 000. 4 62 4 11.8 25 I * 1 gn 177.7 
22.9 0.0 63 G1. $jt2. © 231120. 7 54 3 * 178. 6 

403. 9% I 64] 62. 812.224 1 * 179. 6 
«[04- 91. o 65] 63. t 2. 4 254122. > . N 
be-. 661 6. f .ag. N 

139 06. 901. 3 65.8 12.8 27 1 45 2 = 3 

| Ter gon] ee 
AY , 7. 73. 2 2 5 N 

ENTE year 5288. 

12111. 8 73 ˙5 137 128. 6 25.0191 187. 5 

ors. 70. 75113. 7 32j129. 6025. 2 92188 
To. 71. 7013.9 33130. 602 9 5 
114113. 7 5.40 93189. 4 

? 72. 6014. 1 341131. 5 25. 6 6 

15/147 73. 6014. N 9499.4 

I 310 35132. 5 25.8 Ion 
j 5 4 74- 6114-5 36 133-5 25 9 A258. 
x 614. 7\ ; p 
| 6017. 4 he 37 134+ 5126. 11} 97 1193-4 

| 19 18.7 77. 15. 1 — ++ — 98 194- 4 
E= 24. 8. 3 4037.4 26.724 . 

2120. 6 — 1 — — — . e 
1221. 6 4 15. 51410138. 426.9011923 
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Difference of Latitude and Departure for 12 Degrees. 
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Ditt| Lat. Dep. Dit Lat. Bep. Lift Lat. Dep. [ Oift Lat. Bep. Pit 
—Tjo. goo. 2 61 59. 7 12. 7121118. 3026. 21810177. 037. 00241 
1 2/02.0|00.4|} 62] 60. 6 12.9122 119. 325. 4182178. 037. 9242 
3002. 900. 6 63) 61.13.10 1230120. 325. 61830129. 038. 10243 
4003. 9/00. 8 64 62. 6013. 3 124021. 3 25.8 184j180. 0138. 3244 
04. 9jot. o 65 63. 6013. 5 125122. 3026. 018 5/180. 938. 51245 
| Thr. glor. 3 66| 64. 5113.7 (126/123. 2 26. 2186181. 938. 7/246 
7 ob. for. 5 67] 65. 513. 91271-24206. 4187182. 9 38.9247 
$\o7. S ot. 7 68] 66. 514. 11280/125226. 61880183. 9 39. 1248 
9/03. 801. 9 69 67. 5 14. 4129126. 2026. 8189184. 8 39. 30249 
10ſog. 802-1 70 68.514.392. 1127. 019 185. 8 39. 5250 
11 10. 802. 30 71 69. 414.80 131/128. 127.2191 186. 839.7 25102 
112 11. 702. 5 72 70. 415.000 132 129.1 27. 501 92 187. 8 39.9252 
13 12. 702.7 73 71.415. 21330130. 27- 71193 188. 840. 10253 
1413. 702.9 74 72.415. 4134/7131. 1/27. 91940189.7 40454 
15114. 703. 1 7 73. 415. 61350132. 08. 1 195190. 740. 6255 
1515. 63. 30 76/ 74.315. 8130/33. 0½8.3 (196191. 40. 80250 
17 16. 603. 5 77] 75-3 16. 0 137 134+ 0128. 5 1971192. 7 |41.©|257 
1817. 603.7 78 76. 3 16.2 138135. 028. 71980193. 641.2258 
19.18. 6/94. % 79 77+ 3/16. 4113911 35-9123. 9/[199/194. 6{41- 4/255 
20019. 664. 2 80 78. 2116. 6 140/136. 9/29. 12001996 41-6 260 
. 20. 504 4 Sr 79. 2 16. $j/1411137- 929. 3201019. 6141. 80261 
| 22/21. 5104.6 82 80. 217 1 142 138.9129. 5 202197. 642. [26202 
123 22. 504. 8 83 81. 217. 3 143/139. 9/29. 7 2030198. 5 42. 2263 
12423505. 84 82. 217. 5 144140. $130. 0204199. 5 42.4264 
2524.552035 83. 117. 745/141. $|;0. 22050200. 5 42. 60205 
26025. 405. 4 85 84. 117.9 140142. 8 30. 4206201. 5 42. 80266 
2726.45. 6 87] $5.2/18,0 147143. 8 39. 611207202. 443- 267 
128 27. 405. 8 88 86. 118. 3 1481447 30. 8 2080203. 4 [43+ 3020802 
\ 2928. 40. 89 57. oft 8. 50149145. 73m. 0{[209|20c4- 4 43. 5269 
1329-48. 90 88.0 18.2 189148. 31. 218020. 432270 
31030. 386.4 91 89. 018. 9/|1511147. 731.4210206. 443.9271 
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3534.20. 3 95 92.9980 1550151. 6 32.2015 210. 3 44.7275 
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37 36. 207.7 97 94.920. 21! 1571153. 5 32.7 217½212.2 045.1277 
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| 39 38. 108. 1]! 99 96. 820. 65955 5133. I) 219|214.2 45.8279 
40 39. 108. 3 100 97. 8.5 100 156. 533. 312200215. 2 48. 81280 
41 40. 188. 50 101 95.8 276767 157. 5033. 5 2210216. 146. 00281 
1 4241. 108. 7 102 99-821 2||162i158. 4337/222217. 146. 20282 
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| 9.2 101. 7 21. %164 0160. 434. 1224/19. 146. 6284 
09. 4 102. 7 21.800165 161. 434. 30225220. 1146. 8085 
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105. 6022. 5 168 164. 334.9 2280223. 7. 4288 
106. 6122. 71591165. 3035. 22290224. 047. 60289 
107. 6/22. 9 170/166. 3 35. 4230224. 9 47.8290 
108. 623. 1 1710167. 235. 6002310225. 9148. 00291 
20109. 523. 3172168. 235. 8232 226. 9/48. 3 292 
3/110. 53. 5 173/169. 2 30. 033227. 948. 5/293 
{211. 5123. 711174/170- 236. 2 234228.9 48.7294 
112. 523.9 1751712 36. 4/[2351229+ 8 48.9295 
113. 4 24. 1 156/172. 2436. 60236230. 849. 1296 
114. 4124+ 311177117 3- 2136. $1237]231- $149. 31297 
as 4. 24-.51|178|174+ 137. 002380232. 849. 5298 
116.4024. 80129175,137·2½3 9,3374979 
117. 3 25-c|j 1801176: 0137-4 249 134.2 42.9 390 62. 4 
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Difference of Latitude and Departure for 13 Degrees? 


| ViſhLar. Beg. Dit Lat. Beg. itt Lat. Dep. Diſt| Lat. Dep. — Lat. Der. 
1 Ix 61] 59-4 13. 712 112.927. 21810176. 440. 7.11241] 234.3} 54.2 
2 of. 9/00. 4 62} . 413.9 22118. 927. 4 82177. 3140. 9 421235-8 54-4 
5 02. 900. 5361.44. 231119. 8/27. 7 33/178. 341. 2 43/238. 855. 7 
4 oz. 9000. 9 64) 62. 4/14. 4 24120. 8027. 9 84179. 341.4 44237. 855.9 
5 og 901. 1 65] 63. 3114. 6 25/tz 1. 328. 10 85/180. 341. 6 45238. 755.1 
| $ [95-$jot. 3 65] 64. 314. 8 20/122. 8028. 30 86181. 241. 8 [ 40/239. 755. 3 
2 (ob. 81. & 67] 65. 315. 1 2123. 7/28. 60 87/182, 2/42. 1 47 240. 7| 55.6! 
18 07. 8ſt. 8 68 66. 3 15. 3 281124. 7/28. 80 88183. 242. 3 480241. 6 55-8 
9 |98. 8. 0 69] 67. 2015. 5 29;125. 7/29. of| 89184. 2142. 5 49 242. 6 55. 0 
10 ſog. 7102. 2 70} 68. 215. 7 30/126. 7/29. 2 90185. 1 2.25243. 656. 2 
10. 7102. 5 71] 69. 2116. 01310122. 629. 51910186. 143. 2610244. 6 56. 51 
11. 7102+ 7 72] 70.2116. 2 321128. 629. 7 92187. 1043. 2 52245. 556. 7 
12. 702+ 9 73] 71-2116. 4 33/129. 6029. 9 93/188. 143.4 53245. 5 56. 9 
13. 603. 1 74] 72. 1016. 6 34/130. 6030. 1 54189. 0043. 6 54 
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14 541 247+ 557-1} 
5 | 75] 73-1 15.7 356131. 5 30.4 956190. 0143-9 55 248. 5 57.44 
16 36,132. 5 30. bj! 961191. 0044. 1 561249. 457. 6 
| 17 16. 6103. 8 77] 75-0117. 30 37{133- 5 30. 8 97192. 0044. 3 571250. 457.3 
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21. 404. 9 82] 79.918. 4 42138. 437. 9 oz 196. 8045. 4 620255. 3 58. 9 ' 
22. 405. 2 83] 80. 918.7 43139. 332. 203197. 8045.7 631256. 359. 2 :- 
24 23. 405. 4] 84] 81. 818. 9 44/140. 332. 4 4198. 8045 9 64 257. 259. 4 ö 
25 24. 4/95. 6 85 82. 8019. 1 45/14 r. 3132. 6% 06199. 746. 1 65 258. 259. 6 
26 25. 3005. 8 86] 83. 819. 30 45/142. 332. 8 06 200. 746. 3 661 2 9.259. 8 | 
| 27 20. 3126. 10 87] 84. 819. 5 4743. 2 33. 1 07 [201. 746. 6 67 280. 2160. 11 x 
28 127. 3j96. 31! 88] $5. 719. 8 48/144. 2 33. 31} 08 202. 7146.3 || 68] 261. 160. 34 F 
29 28. 3/26. 5 89] $6. 7/20. 0 49/145. 233. 5 09 1203. 647. 0 69] 262. 160. 5 | 
_39 29.205. 7 90, 87. 7129. 2 50146. 2 33. 710 204. 6/47. 270/263. 160.7 
31 30. 2107. Ol} 91 88.7 29. 50151/0147. 134-0 K105i. 6147. 5 271 264. 1 5 f 
32 31. 207. 2 gz] 89. 6020.7 521148. 134. 2 12 206. 647.772 265.061. 
| 33 32. 207. 4 93 90. 620. 9 53/149. 134.4 13207. 547. 9 73266. 061. 
341 3. 107. e 94] 91. 601. 10 54/150. 134. 6 141208. 548. 1 740267. 061. 6 
35 34.79% 95| 92.621. 4 55/157. 0.34. 9 15209. 5148.4 || 750268. 0061. 9 
4 35 35. 168. 1]} 96 93. 521.6 56 152. 0035. 1 16210. 5148.6 || 76 268.962. 1 
37 3%. 108. 3 67} 94. 501. 8 52153. 35. 30 17211. 4048.877269. 9 62. 3 
38 37. oſos. 5 98 95. 522. 0 580154. 0 35. 50 18212. 4149.0 || 78270. 9 62.5 
39 [38. oſos. 8 9g] 96. 5 22. 3 59,154. 9,35. 5 191213- 4149+ 379271. 962. 8 
p $9 39. 0198. o 100 97.4122. 5 60/155. 9,38. of 20 214- 4149-51} 80272. 863. o 
41 39. 99. 2101 98. 422.7 161/156. 9,36. 2221 215. 3149.7 281273. 8 63. 2 
2 40. 9199- 4 02 99. 4/22+9]| 02/157. 9136. 4 22[216. 3149.9 || 82] 274.8] 63. 4 
43 |41. 909. 7 03/100. 423. 2 63158. 8036.7 23217. 350. 2 $3 275. 8163.7 
| 44 42. 9/99-9 04 101. 3123+. 4 64 159.8 36.9 24 218. 3152-4 | 84 276. 7 63. 8 5 
45 (43. 8|10- 10 05]102. 3023. 6 65/160. 8 37. 1 250219. 250. 6 85277. 764. 1 1 
46 44. 8010. 3 06103. 3/23. 8 60/161. 7 37. 30 26220. 2 50. 8 86/278. 764. 3 | 
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47 [45- 8|10- 6 07/104. 3024. 1 671162. 737. 6 27221. 2051. 1 871279. 6 5 
48 (46. 8 10. 8 08 105. 2024. 3 631163. 737. 80 28222. 251. 3 88/280. 6 64. 8 
| 49 [47+ 711. 00 9/106. 224. 5 69164. 7 38. 0 29223. 151. 5 39281. 6 65. 
0 48. 1. 210 2 2 2988-68-23. 1057.790282. 665. 2 
51 49. 711. 5111108. 2025. 0 171/166, 6/38. 502310225. 152. 0910283. 5 
52 50. 7111-7}! 12/109. 125. 2 721167. 6038.7 32226. 1052. 2 92 254. 5 65. A 
53 51. 611. 9 13/110. 1025. 4 73/168. 6133. 9 33227. 052.4 93 1285.5 65. 
{| 54 52. 6012. 10 74/121. 1025. 6 74169. 539. 1 34228. 052. 6 94/286. 5 66.1 
55 53. 6012. 4 15/112. 1025. 9 75/70. 5139. 4 35229. 0052.9 951287. 4(c6.. 
6016113. 0026. 1 7671. 539. ff 36230. 0053. 1 96288. 466. 6 
N 17114. 0026. 3 771172. 5 39. 80 371230. 9,53. 3 971 289.4 | 66. $ 
58 56. 5013. 00180115. 0026. 5 78/173. 4140. 0 38 231.953. 5 98290. 4067. 0 
39 57. 513.300 19/116. 0026. 80 79174. 440. 3 39 232. 953.8 99291. 3167. 4 
: 116. 9]27. 0 801175. 4/40. 5 2 — 54. © [ 300292. 367. & 
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Difference of Latitude and Departure for 15 Degrees. 
Dep. jjD0] Lac. Lat. |Dep. [Dit] Lat. Dep. Vitt Lat. Dep. TIER ** 


f 01. Coo. 30 61] 58. 915.8 [24s 009 931-3 172 174. 774. 8/46. 79577 232.3 
2jor. As. 5 62] 59. g 1220117. 831.6182775. 8147. 111242 |233. 7 
| . 8j] 63} 60. 9126. 31230 18. $121. 8 1831176. 847.4243 234-7 
4003. ot. of} 64 61. $}16.6 124j119. 832. 1 ||1$43[177. 7147- 51244 235 7 
04. Sor. 30 65] 62. $}16. 81250120. 7132-4 [185]178. 7 (47+ 91/245 236. 
. $jor. 6 66) 64. 77. 112621. 7 32.6\\r36 179. 708. 10245 237 
706. 801. 8 67] 64.717. 3 127123732. 9 187180. 6048. 4247 238. 6 
80). 0. 1 68 65. 7 17. 61280123. 6133. 118818 f. 6/48. 748239. 5 
2. 3 69 66. 077.9129124. 633.4189 182. 6/48. 911249 | 240. 506 

1oſog. 7102. 6 50 67. 6/18. 1 130125. 125: bjz3.6 6 11190] 183. 183.849. 425 241.5 


- | TT110. 6j02. 8 71 68. 618.4131126. 126. 5 J3• 9 9191 184. 5 5149- 4251242. 
| + 69. 5018. 61320127. 5134.2 |[192j135. 5 49.7 252 1243-4 
31 70. 518.9133 128. 5134. 4 193/186. 4149. 92531244. 4 
oz. 6 74] 71. 519. 2134129. 4/34. 7 194/787. 450. 21/2 54{245. 3 
03.975 72.49.4353. 434.9195188. 4/50. 5550246. 3 
4. 176 73•419.71360131. 435. 2196 189. 350. 7% 56 247. 
%4- 4 77} 74- 449+ 91183715 3%: 3135+ $ 111971190. 351. 257 248. 2 
44. 74} 78] 75+ 3420. 2[{1351133- 335• 71980 191.257. 2 258 249+ 2 
N 04.9 79] 76, 320. 411139 134. 336. o 199192. 2 51. 5 25925. : 
77. 320. 7]|140[135- 236. 2 200193. 2 51.8 428 
5. 4 81 78. 2 21. 01410136. 2036. 5 201194. $2. 0261 |: 
jo5- 7 82 79. 2 1. 2142137 2/36. 5 202 195. 152. 3/|262 4 
4 | 2006. 00 83] $0. 2 21. 543/138. 137. 0 203 196. 152. 5 
| 121.7 14439. 137. 3 20418. 0 52.8 264 255.0 
22.0 145 [49- 1137. 5 205 198.0 53. 1265256. c 
06. 7 86 83. 1122. 3 146 141.0 [37-8 |{206 199. 0/53. 3268256. 9 
Þ} 25126. 1107. o 87] $4. 0022. 50147 142. 0/38. 0\/207/199. 9/53: 66267257. 9 
| 12 55 98 85.0/23.8 1480143. 0038. 3 208 200. 9 53. 8268258. 9 
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23. 0149143. 0038. 6% 209201. 54. 12691259. 8 
29.00.80 go] 86.923. 3150144. 38.8 210002. 8 54. 3270 200. 8 
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14 04. 7%, 65] 61. 1022.225011. 5042.8 | 851173. 8063.3 45} 230. 2 
wo vlog. sor. 660 62. 0[22. 6 260118. 443.1 86/774. 8063. 6]| 46] 231.2 
19 7] 06, 602. 4 67] 63. 022.9 271119. 3/43-4 || 871175. 74.0 47/232. 
— $107. 5192. 7]| 68 63. 923. 3 280120. 3143-3 || 88076. 764. 30 48233. 
1 5 9 08. 5 03.1 69 64- 8 74 29121. 2441 89 177. 6 64. 6 49234. o ö 
TY 10009. 4023.4 70| 65: 3123: ol} 30/122: 2144+ 5 || go1178. 5165. of| 50| 224.9 5 
4 $i 11010. 3003. $j| 71] 66. 7/24. 131 123. 1044.8 01910179. 505. 32510235. 9 0 
1 12011. 3194+ 1 72] 67. 74. % 321124. 0[45. 1 02180. 405. 7 52/236. 8 | 
Ph 13012. 2004. 4 73] 68. 6. 5. % 33}125. 0145-5 || 031181. 466.0 53/257. 7 2 
TY 141 3. 204. $]] 74] 69- 525+ 30 34{125- 9145-5 04/182. 3166. 3]| 541238. 7| : 
Sis | 15] 14. 2125+ I] 75] 70+ 5625-7 35 126. 9]46. 205183. 2066. 7 5512439. 6 : 
. 1501 5. oſo5. 3 76| 71. 4026. of 361127. 8146. 506184. 2057. 0 56/240. 6 hy 
17 17116, oſoß. 80 77] 72. 406, 3 37728. 746. 902185. 1067. 4 570247. 5 5 
>, 13] 26. 9006. 2 78] 73- 3120+ 71] 381129. 747. 2 08186. 167.7 58] 242.4 3 
KT 413 1917. 9j96. 5 79] 74+- 2127+ 0 391130- 6147+ 5 || 09187. 0168. 10 59] 243.4 4 
14 20018. 806. F. 80 78.2 22-4 40[131- 6147: 9 209182. 268.4 6244.3 8 
117 "21119. 7107. 2 81] 76. 122.7141 132. 5/48. 2 01 188. 968.7261024. 3 4 
1 2220. 707. 51] 820 77. 1028. 0 420133. 448. 6 020189. 869. 1 62246. 2 J 
. 2312 1. 607. 90 83} 78. 0% 8. 40 43/134. 4048.903190. 8069. 4 63247. 1 4 
1 24022. 6008. 20 84 78.9 28. 7 440135. 3149.2 || 04/191. 7169. 8 64/248. 1 5 
1 25123. 58. 61] 85| 79. 4129- pl 45/73. 3149-6 |} ogj192- 6170.11] 65249. 0 : 
1 1 2524. 408. 9 $6] 80. 8029.4 4/137. 2149-9 00193. 670. 5|| 662 50. o $ 
, 8 { 27125. 49. 2 $7] $1.8 29.5 471138. 1050. 3 071194. 5170. 80 67]250. 9 7 
| 5 2826. 3009. 6j| 88] 82. 7039. 1 43/139. 180. 608195. 577. 10 8251.8 [4 
Bis 2927. 300. 9 89} 83. 630. 4 4940. C051. 0 og[196. 471. 5 69|252.8 
"40 30028. 210. 300 90 84. 603.8 2. 51. 3 101197. 371. 8 70253. 7 4 
; I 31]29. 10. 6091/0 85. 513!-1]1511141.9}51- 62111198. 3/72. 2(\271}254.7| 92.7 . | 
# jd 32| 30-1 19. Yi; 92 86. 5 31.5 52 142. 8 52.0 120199. 2 72. 5 72 255.6 93. 4 
b ig 33131. C11. 31] 93] 57-4 31. 8 531143. 852. 3 13/200. 22. 8 73/236. 5 93.4 2 
If * 3431.91. 094 88. 3132-11} 541144. 7|52-7 || 14/201. 173.2 74|257-5| 93.7 
. 3532. 9112. 0 95 89. 3132+ 5 551145. 7153-0 || 151202. 0½3. 5 75/258. 4 94.1 
11 3633. 8012. 30 90 90. 232. 8 56/146. 6053. 416/203. 0073.9 700259. 4 94.4] 
* 3734. 8012.7 9791. 2133s 21} 57½147. 5153-7 17203. 974. 2 77/260. 3 94.7 
1 38035713. 00 98] 92. 1033. 5 581148. 5154.0 || 18 erer 78]261.2| 95.1 
39030. 6113- 30099 93. 0133-91} 59149. 454.4190206. 874.9 79262. 295 4 
4037. 6013. 200 94 0134-2 059. 484.2 _20]206. 7175-2 80j203.1 95.8 
| "41 38. 54. 0001 94. 9134+ 5|{1611151- 3055. 1112211207. 775. 62810264. 1 g6.1 
4239. 5014. 4 02095. 83.9% 620152. 255. 4 22/208. 675. 9 82265. 0 96. 44 
4340. 4014. 703 96. 8 $5-2 631151. 2055. 7 || 231209. 607 3 830265. 9 96.8 
| 44j41- 32-00 04 97- 7135+ 6 6411 54+ 156. 1 |] 2402 10. 576. 0 $43266.9] 97.1 
| 4842.3 15. 4 oß 98. 735. 9% 65/155. 1156. 4 250211. 477. 0 850267. 8 97-5 
46043. 25.7 06] 99.6 36. 30 661156. 56. 8 260212. 477. 3 $61263.8] 97. 
} 47/44- 2 16. 1 07/100. 5 36. 6% 67/156. 9 57. 1 271213. 377. 871269. 7 98. 2 
48045. 116. 4 o8}ro1- 5036. % 680157. 257. 5 280214. 3 78. 0 880270. 6 98. 5 
| 69145. 0016. 8 og 102.4037. 5 69158. 8 57. 8 291215. 72 3 89271. 6 98.8 
% 2] 10 103. 4 % 2019.2 58.1 3 216. 1178.7 _901272+5] 99-2] 
503.917.1104. 3135+ ©[[1731]160. 7/58. 512330217. 1179.0]1291|-73-5| 99.5 
5248.9 17. 8 121105. 2 58. 3 72 161. 6 58.8 32 218.0. 3 92 274.4 99.9 
5349. 8018. 1 13/106. 2 30. 61 731162. 6059. 2 433 219.09. 7 93275-31100. 2 
5450. 7148. 50 14/10 . 039. 74063. 5059. 5 34219. 980. 94276. 3 100. 5 
5551. 218. 815108. 1139+ 30 25/164. 459.9 35/220. 380. 493272. 2100. 9 
5652. 6 19.2 160109. 0039.7 T6 65.4 60. 2 || 361221. 8 80. 7 | 96 278, 2 101.1 
57153. 0019. 5 217] 10g. 9% 77 160. 2160. 5 37222. 781. 1 97279. 1101. 6 
58054. 5019. 80 18/11. 940-478 167. 360.9 381223 · 5814 980280. 0 101.9 
59058. 4020. 2 1911.80, 7 29/168. 261. 2 39224. 681.7 99281. 00 102. 3 
| 6056. 420. 5 20{172. 8 41. 4 80 169.1 61.6 401225. 5.82.1 390 281.9] 102.6 
D:t|i3ep.{ Lat. Di Dep. Lat. Dia Dep. | Lat: pi Dep. Tat. Din Dep. | Lat. 
Ef e | tor yo Degrees. CR 


* 0 


Difference of Latitude and Departure for 21 Degrees. 


— Late [LICPs j[tt| L. ep. ut Lat. Pep. Diſt| Lat. Dep. Dit Lat. Dep. | 
160. 9/00. 461 56. 9/21. 9 121 113. 043. 41810169. 004. 9241225. 00 86.4 
2121. 9/90. 7 62] 57.9122. 2 22113. 943.7 82169. 9065. 2 42225. 986.7 
3192. 801. 1 63] 58. 8/22. 6 230114. 944. 10 83170. 9/6 5. 2 43226. 0 87. 1 
4403. 701. 4 64] 59. 722.9 24/116. 8044.4 $4|171. 8065. 9 44227. 887. 4 
5[04- 7101. 8 65 60. 7/23. 30 25/116. 744. 80 85/72. 7/66. 30 45 [228.7 87.8 
6105. 6/02. 2 66} 61. 623. 7 26|117. 745 2 86173. 766. 7 46229. 7 $8.2 
7196. 5%. 5 67] 62. 5024. 0 271118. 6045. 5 871174. 6067. off 47230. 6 88. 5 
$[97. 52. 9 68] 63. 5024. 4 28119. 545, 9 88/175. 867. 40 48231. 5 88.9 
98. 403. 2 69] 54. 424.7 29t a0. 546. 2|| 891176. 5 67. 7 49232. 5 89. 2 
toſog. 303. 6 70 65. 302 5. 1 30121. 446. 6 95,177. 4 68. 1 _50[233-4| 39.6 
11010. 3/03+-9]| 71} 60. 3025. 41310122. 347. 001910178. 3068. 5/i251][234+3] 90.0 
12/11. 204. 3 72 67. 225.80 32 123.307. 920179. 3068. u 52235. 3 90. 3 
13012. 104. 60 73] 68. 1026. 2 330.24. 24.7 53180. 2069. 2 53 236. 290.7 
1401 3. 1005. o 74] 69. 1 26. 5 341125. 148. off 94018 f. 1069. 5 54237. 1 9. 0 
1514. 0005. 475 70. 0126. 9 35/126. 148.4 95/182. 1059. 9 55238. 191. 4 
16/14. 9195+ 7 761 70. 926. 2 351127. 0 48.7 96183. 070. 2 56239. 0 92. 
1715. 906.77 71. 9/7. 6 37 27. 949. 1 97/183. 9179. 0 57239. 0 92-1 
18|16. $j06. 5 78] 72. 8 28. of 38/128. 9149. 5 980184. 971. 0 58240. 9 92.5 
1917. 706. 80 79] 73-7123. 3 39129. 849.8 99/18 5.871. 3 59241. 8 92.8 
2018. 707. 2 80 74.7 28.7 4038.2 8.2200 186. 2.2 60 242-7] 93.2 
21019. 6107. 5 $1] 75. 629. 00140131. 50. 52010182. 672. 61243. 7 93-5 
22070. 5107. 9 82] 76. 5/29. 4 42/132» 650. 9 021188. 6072. 4 62244. 6 93.9 
23021. 508. 20 $3] 77. 5129. 7 43 133. 5/51. 3 03189. 572. 8 63] 245. 5 04. 34 
24.22. 408. 60 84 78. 430. 1 440134. 551. 6% 04/190. 4/73. 1 64246. 5| 94.6 
2523. 3009. © 35 79.3030. 50 45 135.452. 00 05/191. 4/73. 5 65 247.495. 0 
26024. 309. 30 86 80. 3030. 8 46/136. 352. 3 00192. 3073. 8 66] 248. 395.3 
7125. 2009. 7] 87] 81. 231. 2 451137. 352. 7 071193- 274. 267249. 395.7 
28126. 100. of} 38] 82. 1031. 5 481138. 253. 0 08194. 274. 8 68250. 2 96. 1 
29127. 110. 4 89 83. 1031. 9 49139. 153.4 0995174. 9 69} 251.1] 96.4 
30 28. 0/10. 8 go 84.0032. 3 500140. 1153.8 10 96. 075. 30 7&| 252.1] 96. 81 
43128. 91. 10 gx] 84.932. 6 51/t41. 054. 1 197-0175. 6 271|253-0| 97.1 
3229911. 0092 55.9133. 0 521141. 9154+ 5 197-9]70.0|| 721 253-9] 97-5 
33030. 8[11.5|| 93] 86. 833. 30 531142. 9054. 8 198. 876. 30 73254. 9 97. 8 
34031. 712. 2 94] 87. 733.7 54/143. 8055. 2 199. 8176. 774255. 8 98. 2 
| 3532. 7/12. 5095 88. 734.00 551144. 7155+ 6 200. 777. 175256. 7 98.6 
36/33. 6/12. 9]] 96] 89. 634. 4 560145755 9 201. 6077. 30 76257. 7] 98. 9 
3734. 513. 30 97] 90. 5134+ 80 571146. 6156. 3 202. 677. 8 77258. 6 99. 3 
38035. 5013. 60 98] 91. 535. 1 58/147. 5056. 6 203. 5078. 1 78259. 5 99.6 
39.35. 4014-0 99 92.435. 5 59148. 5157-0 204. 4 75 79 | 260.5 oo. of 
49[37- 3/14 IIe _93- 4{35- |] 601149- 457+ 31] 2c[295- 4178. BY) 80251. 41100. 4 


| 41138. 3014. 7]|1014 94.336. 21610150. 3157+ 7] 
42139 215. 1}| o2| 95. 3/36. 6 62151. 3j58. 1 
631152. 2058. 4 
. 64153. 158. 8| 
45142. 0016. 10 of 98. 1037. 60 65154. 159.1 
46/42. 9/16. 5 ob] 99. 0/38. 0 65155. 0059. 5 
47143-9116. #1] 07] 99. 938.3 674 55- 9[59- 9 
48144. 8017. 2]} 08]100. 9/38. 7 68156. 9/60. 2 
1 4945. 7117-6] oo. 39, 1 69157. 8060. 6 

1 50[46. 7117-9}| 10102. 739. 4 7o[1 58. 7/60. 9 


1110103. 7139.8 1711159. 7161. 3 
to. 640. 1 72/160. 6061. 6 


206. 79. 2281262. 3 u 0. 
207. 2179. 6 82263. 3101. 
208. 2179. 9 83264. 201. 4 
209. 1080. 30 84265. 1101. 8 
210. c|80. 6| 851266. 1102. 1} 
211. 081.0 86267. 0102. 8 
211.81. 4 87267. 9102.4 
212. 808 t. 7 88268. 9 103. 
213. 8032. 1 89269. 8103. 
214. 282.4 90 270. 7103. ( 
215. [. 8291271. 7104.4 
12 | 216. 6083. 92 272. 6104. 

13010 fl. 5 40. 5 73161. 562. o 217. 5083. 5 93273. 5|105.c | 
| [| 14]106. 5/40. 9 74/62. 5162. 4 218. 483.9 94| 274+ 5 105. 4 
55051. 319.7 if: 107. 441. 2 750163. 4/62. 7 219.484. 295275. 405. 

I 

7 

15 

19 


164. 363. 1 360220. 3084 695,270. 31106. 
109. 341.9 77165. 62.2 371221. 2084.997277. 3106. «f 
10. 242. 3 78/166. 263. 8 380222. 2085. 3 98278. 206.“ 
| 
| 


5955. 121.0 19/111. 1142+ 6), 79 167. 1164. 2 391223- 1085. 7 99279. 107. : 
60[$6. oz 1. 5 20/112. 2143-0, 800168. 1064. 5 40224. 1156. 0300 280. 1007. 
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Difference of Latitade and Departure for 22 Degrees. 


ViADep. | Lat. 


| Dit = Dep: | Lon) De x L* 


Diſt Lat. \Dep. |, Du n. ep.  Viftj Lat. Dep. ut Late ep. 2 Lat. . 
4 59057 61] 56 722 90127 112. 245. 30018 167.8 67.3 241/223-5| 99.3 
2121. 9,90. 7 bal 57. 5 3. 2122613. 1045.782168. 8068. 2242 224. * $0.7 
392+ Sor. 11 6;] 58.423. 6 125/114. %. 1/{183|169. 7/65. 6 243/225. 3 91. 
43.701. 54 64 59. 3/24- c}\t24jl15.0 46. 5] 184170. 6 58. g.1244\226. 2 4 
554001 9 8 bo. 4124+ 3 125/115. 9 46. 80185 171. 569. 3 245 227. 2 91.8 
5. 6102. 2 66] 61. 2124. 762% 10. 847. 218072. 569.7 246228. 1] 92.2 
| 7/26. $92. 6), 67 62. 125. I 127 117. 847. ©, 1871173. 4 79.1247 229.0 92. 5 
8 07. 403 5 68 63.0025. 50128 113.7147. 9, 1858174. 3 70. 4248/229.9 92.9 
9005. 303 40 69 64. 28. 811291119. 638. 3 189175. 2 70. 80¼24% 230. 9 933 
1:09. 3/03 7}! 7-| 64- 9/20. 2 LES 120. 5048. 741190 190 28. 71.22 231.8 93.7 
| 11110, 2/04. 16 71] 65. 826. 6 131 127. 5149- 11 191 177. 1775 2510232.7 94.0} 
12011. 104. 0 2 66. 807. of} 1 32|122. 4449+ 4| 1920178. 71. 9%½52 433.7 94.4 
13112. 3124-9} 73 67. 71:7. 301330123. 349.8193178. 9/72. 362530824. 94. 8 
1413. Apes. od) 74 68.627. 5: 134 124-2159. 2,1194!17 872.7254 235.5 95-2; 
1513. 905.6 75 69. 5 28.1 1350125. 2 50. 6 195180. 873. c 12551239. 4 95.5 
16014. #126. oi 76] 70. 5/28. 5 1350126. 1 59. G\{196\181. 7 73+ 4 2500237. 4 95.91 
17/15. 8/06. 40 771 7. 428. 8137 t̃27. ort. 319 7ʃ182.7 73.80257I238. 3 96. 3 
18016. Th 6. 7% 75 72. 3029. 2 138 128.051. 7 198 183. 674. 2 58239. 2 96. 0 
191. b. 11 70 7 3+ 2|24. 6 130/128. 952. 3) 109 184,574. 259% 40. 1 97.0 
Del e ee e eee e en . 
2119.5 07. 5 81/75. 35. 1411139. 752. 01186. 475. 32610242. 0 97 | 
22 20. 408. 2 $:| 75. 0/30. 7] 142|131. 7]53. 2202 157. 375.7 2620 242.9 98. 1 
| 2321.3 09. (% 33] 77-031. 1| 143/132. 0153.6 293/182. 276. 0[j263/242.9 98. 5 
24 FEM ** 9.0 84] 77.9 31. 544133. 553.9204189. 176. 264244. 8 93. 
| 2523-2) 2129+ 4, B 78.8 . 450134. 454. 31j205/ 199. 1170. $1 20 [245.7 99. 3 
26/24. 1 89.7 860 79- 7132-2 146/135: 4,54- 711205 191. 0177-2; 266246. 6 99 64 
27/26 © 1%. 1} 87] 80. 732.6014713. 3155. 1207 491. 9/77. 5% 6547. 0 100.0 
28/29. © 10. 0 88 51. 6033.0 145 137. 3855 428/192. 9477. 9 2680248. 5,100. 4 
2926 910. %% 89 82. 833·3 149 135.2 5. 5209 193.8078. 3 269 249. 4 100. 8 
30 2 11 „ gc| 3.4337 130 150 39. JE 9. 221019417178 71127 [250 3 1 
oo nnd 11 91, 87.434 1 15¹ 140. 0 50. © 1110195. 607 9. 271 251. 3101. 5 
3229.7 12.0 92 85. 3134. 5 152/14. 3 56.9 212 156. 6179.4 272 252-2121. 9 
33 30. 612.4 03; 86.2 34.9 153, 141- G 37. 3 212197. 79-8273 253-1102. 3| 
34/31. 342.7 94 $7.2135 2 154!142+8 57.71/95, 4180. 2 2741254. 1 102. 64 
3532.513510 9 8. 135.6! 155'143- 7,58, 1595 199.380 50275 255. 103. o 
3633.43. 5, 96; 39 0/35. oj! 136144. 958. 4410029. 3 80. 92700255. 9 183.4 
3734 3, 13. 95 97; 87 9 30. 2 157 145 6 355. 511217 201.2031. 34277 256. 0 103. 8 
381838. 214. 2 95! 92. 9139.7}; 158 146. 5 59.2418 202. 1081. 7278267. 8 104. 1 
3936. 214.0 99 91.8037. I 159 147 459.7 5 219203. 82.0 279 258.7 104. 5 
49} 32.118 co 97.737. 80168 121148. 459. %% 22004 282. 4% 2800259. 104.9 
| 41133. 0 75.0107 93.6037. >|! 161 149. 360. 3 (221204. 9/82. 82810260. 5 1 8. 3 
42 35. 9.15. 7 102) 4. 6 33. 216215 f 2150, 72220205 8083. 2 2820261. 510 5.6 
4339.0 16. 1), 103) 95.5 38. 6163151. 161. 1230200. 7133. 5830262. 4 100. 0 
| 44 40. 5.16. 5 104 96.439. 164152. 1]61. 42240207. 783.9 284/263. 3 106. 4 
457.710. % 105 974 39.3065 153.1. 8 250208. 84. 3 5854.3 106.8 
452.17. 2106 98. 339. 166/153. 962. 222699. 5134.7 N 21707, 1 
47 43˙6 17. 6(| 107 99+ 2449. 1 167154 8/02. 60227210. 5085. o 520285 1,107 8 
48 44. 5/18. ©|| 108] 190. 1/49. 5168155. 8 62. % 228ʃ211. 4/85. 4 288/267. IJ 107. 9 
2945. 418. 4109101. 140. 6988.76; 229212. 303 5. 8 e r 0 108. 30 
—— .— 11/102. C41. 2 170157. 603. 70230 213. 3086. 2 22 268. 0 108.6 
$t, 47.3. 1 0111 102. 941.6017158. 6154. 12310214. 2 85.5201 2910269. 8 159. 0 
51 48. 219,012 to 3. 2.22139 5664•4 232215. 1036. gl 2921270. 7 109. 4 
33 49-1/19-$\| 813/104. 8,42. 3173169. 464.8233210. 008%. 3 293271.7 1809. 8 
5380. 120. 2 114/105. 742.7174161. 3 65.2 1234217. c|37. 794/272. 6 110. 1 
55 51.0 10. 60 115100. l 1751162. 365. 62380( 217.988.0095 273. 5 110. 5 
55.51.9021. 18 107. C43. 5 10/163. 2 65. 92360218. 8068. 4296274. 5 110. 90 
57 52.971.417 108. 543.8472 164. 1066. 34237 119.788.897 275.4 111.3 
58, 53.804.7 | 1180189. 4/44- 2178168. 0{66. 7 2381320 789.2 2930270. 3 11.6 
5054.7722.1 rieſrrs. 3:44- 6] 179/166. 0167. 1 239122 1. 619: 5 299277. 2 112. 
0 3 1 111. til. 3445-0 0 132/166. 9467. 4 4 24 (222.5 89.9 300278.2 112.4 
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Difference of Latitude and D-parture for 21 Degrees. 


*Jiit! L At: [Dep. 95 ft * Lat. [1)ep_ Di Let. Lat, Beg. — Lat. Dep 55 Lat. Db. 
8 go. 900. 4 "61 56. n 5 127 111. 11 T. 447. 381106. 6170-7 241/221. 8] 94-4 
+ 1. $20. 8i! G2} 57+ 1124- 222 112. 3/47- 711182 167. 21. 1 24212 22.8] 94.5 
3 2. 0. 2 63] 58.4. 6/123 113- 2048. 11830168. 5171.8 222 71 94-9 
4 3.701. 6 64 58.95.24 114. 1143. 4 (84 8 471. 8 6] 95.3 
5 og. 6/02. 00 65 59.828. 4 125/115. 48.818079. 3; 72+ 32452255 95-7 
& ſoz. 5 2. 311 66] 60. 325. 8 126, 116. 0149. 2/136 171.2172 7148028. 96.1 
7 6.42.7 67 61.7 iS, 2127 116.9049. 9 187/1722 73 11247227. 44 00. 5 
8 87. 403. 1j} 68 62. 626. 608 117.8 50.0 188173173. 5 248/228. 3 gb. 5 
9 |-8. 33.5 69 63. 5/27. of 129/113. 7 7159-4 189,74. 0 73. 8124912292] 97+ 3 
| 10 1 70 61402. 3 130119. 7 9 — 1901174. 9 74 2250 230.197 
„ 10. 104 301 71 65.47. 7731, 120. 6 > 1.2191 7 ers. 98. 1 
12 1.04.7072 60. 3/28. 1 1 5051. 69276. 5.%½ 52232 98. 5 
13 2. 005. 1 73 67.228. 51330122. 452.0 193177+ 7175-41253 232.9 98.5}. 
14 12. 9125. 5 74] 65. 128.9 £4 3 5.49473. 73.854215 99.24 
15 13. 85.9% 75 99.99.2282. 52-7882 $176. 211255|234- 7 99. 6 
16 14. 700. 3]] 76] 79- 9439+ 7/1 36/1 25.233.196 15. 4/76. 6 250035. 6] 100. o 
17 (15 6100, 6 77 70. 935 1 137 126.1 53. 5 197 ISL. 3) 77. 01257123 36. 6 too. 
18 . 6197. © 78 1 50380127. N e 4/\258/237- 5 roo. 8 
19 17. 507. 4 79 72.739. 91139 127. 9134. 2 3199 183-277. 7 25902 4101. 2 
2c 18.47 8 80 73 6131. 190123-9/51 9154-7 225 84-1 78.1 285 2 22 3\101.6 
21 19. 308.2084 74- 631.6 1410129 8.5 201 185. 185. 9/73. 5 5 257240. 2 102. o 
22 20, 308. 6 82 75. 51032. ON 142) 139+. 715 ae. 185. 99 78. „%%% 2241. 2102. 4 
22 21. 209. 0 $2 76. 432.4143131. 9055.0 123 285 979.3 (263/242. 7 IT102.: 
24 (22. 1159-4 84 77.3 32.8 144 132. 656. 3 204 187. 929˙7 264 243. O0 l03. 
25 23. Clog. 8 85 78. 23320145133. 556.7 20 5 183. 7180. 10265 243.903. 5 
26 [3 G 10. 2 36 79.2 33. 646/134. 4570 208 189. 0 30. 5 266244. 9] 193-9 
27 {24-9j10- 5 8. 89. 1134. 147135357 4207 190. 5 5 30. 82 245. 8104. 3 
23 25. 8 to. 9 88 11.54 148136. 2 44 570208 191. 5 r. 31/26 „ e 104. 7 
29 20.7 11.3 80 $1.9 34.814137. 2 5 200 192. 481.7 9 247. 0]105.1 
39_137:9118-70 95 82.$35-2)150|138-1 128. S 2338727848325 
31 28. 5012. 1 91 $3-8'35-thig] 139. 2159. oy 211,194. 2.52.4 271 49.5105. 9 
2 29.12. 5 92 $4+7135+9\\1 5211 39+ 9159- $ 21215. 182. 8 age 106. 
ſ 33 30. 412+ 9] 9: 25.60.05 153 14. 859. 80 213 196. 1 83 "all 731251 3 106.7 
34 31.33.3094 86. 336.7154 141. 8|bo. 4197. 9 3. 6| 2741252: 2 107. 1] 
35 |[32.2/13-7i 95! $7. 437 16155ʃ(142. 4 60 215.197.904. 28083 11107. 3 
30 33.114. 10 g6! 88. 437 7. 5158 143- 6450. g/|21d\193- 8 bes 4 (27612 1107.8 
| 37 34. 14.5 97 $9. 3 37-5157 144.51. 3217199784. 27 8 109. 2 
35 [35- 9114 80 98 902333 1580145 461. e 2780255. 9108. 60 
39 35 3 1 50 91.1 38. 7 159 146. 462. aug! 281. 35.60 2790255. 81 109.4 
40 |36- v{15- 9 2 0/39: 1||1b0[147: 3162-5 Se e e 159.4, 
41 37.7 «5 Y Jo 903 9.56161 14d. 262.9 222034 30. 302810258. 195. 8 
42 38. 716. % 93 939.5162 149. 1063. 222204. 4 56.7 8229.18. 2 
43 39.6 16.804030 94. 50. 3 163 150. 863.7 223 205. 337. 102830260. 5110. 6 
44 40. 5. 2104 95- 4˙% 164/51 94. 11/224/206. 2/87. 584 61.4111. 0 
45 41. 4 17. 60 105 96.7 41.0 1650157. 64.5 225207. 187.985 262.3111. 
46 42. 3018. o 100 97+6/41-4 166/152 4.90220 308.0 33. 31/286 263. 31.419. 7 
47 43. 318. 4%j% 98. 541-5) 167/153-" 765. 2 [22.7 209. 0 88. 7287263. 12. 
48 44. 218. 108 90. 4422 1686154. 6165. 6 2289209. g 59. 160288 265, 1 
49 459109109. e 1691155. 60. 22910. 8 9. 502 289200. 0 112. %% 
rere 101. 3143+ © 2 n 2384211. 7 7 153-9 9 2202 266. 9 2 2 
51 40. 9119. re 243·4 1174 157. 45.5257 2310212. 6190. 5 8 267. 91213» 7 
$2 47. % 29. 3V112}1C3» 43-0 (172138. 5107. 21|23*1213- 619: 6, J 8 114. 1; 
$3 48. 5 29.7 113 104.0044. 1017301592 07. 611235 28s 61 92930697114. 5 
54 40-7 21. 114 103. 944 516174 160. 468. 0234/2. 31. FU 294 Ju. 66114. 
55 59. 6/21. 5 115105. 9144-917 75/161. 168. % 3528. 3/31. 5295 271. 6115.3 
56 * 5 21. 9 11005 100. 8045. 36170 162.68. 8023617 er 2902 51115. 6 
57 152+ 5/32. 3117/10). 2418. 7 177162. 959. 2 237 218. 2102 629273. 4116. "| 
58 5 22. 778 108. 646. 1178163. 869. 5 2281212. 1093 . ol 298/27 4.3\116.4, 
$9 15+ 3123. 1 119! 169, 5'46. 5 1790164. 8 9.94239 220. 003 4 * 290275. 2 110. 8 


1 60 55. 2 23. 125 110. re oEy 9 1800105. 7170. mod 5. 9193. 8 3 276. 2 117-2 + 
bit Dep.] Lar. 1 Dep. Lat Lö Dep. Dep.] Lat. 


t. Dep. (rem Bid Dep. Lat. 
tor 67 v7 Degrees 1 


—_ —ͤ—- — 


W 22 —_ 


Difference of Latitude and Departure for 24 Degrees. - 


$1.6 Lat. Dep. 1Diit | Lat ep. Ditt Lat. Dep. iſt] Lat. Dep, Diſt} Lat. | Dep. 
bi 10. 9 0. 4 61 55. 724. ${{121|110. 5/49. 21810165. 3073. %% 41 220. 2 98. o 
| 2121. 8100. 8 62 59. 6125. 2 22[111. 449. of} 82166. 3074. 4221. 198.4 
IJ 3 ſoaz. 701. 2 63] 57. 25. 60 23U1 12. 450. J 831167. 274. 40 43222. o 98.8 
403.761. 6 64 58. 5026. o 24113. 4 50. 4 841168. 1174. 8 44222. 9 99.4 
54. 602. c 65| 59. 426. 4) 25/114. 250. 80] 85169. (025-2 451223. 8 99.6 
605. 502.4 at 60. 326. 8 260115. 1051. 2 86160. (75. 6 46224. 7 100. of 
| 71-6. 402. 8 67 6. 227. 2 27/116. 0057. 7 87/10. 276. 10 47225. 6100. 5 
307. 3/03. 3 68 62. 107.7 280/116. 9052. 1 88071. 776. 5 48226. 5 100. ol 
| 9 8. 2 03. 7 6g! 63. 0128, 1; 29s 17. 852. 5 | 89 1 76.9 49227. 5 01. 3 
| 10/99. og. J 22 63. 9125-5 30 118. 8052. gl _90[173- 6 77-31 59 228. 4 wen 
1110. 0fc4. 5 71 64. 9128. % 1310119.7 53. 3797 174. 77. 7281229. 3 02. 1 
12 11. ofc4- gif 72 65. 129. 3 32/120. 6053. 7 92/75. 478. 1 52230. 2 ica. 5 
: 1301. 905. 30 73] 66.729. 7 33/221. 5154 1 931276. 378. 5 531231. 1002.9 
14 12. 805. 7 67. 6030. 1 34/122. 454. 5 940177. 278.9 54|232.0j103. 3 
13 13.26. i 5, 35|123- 3154+ 9] 95/178. 17. 30 $51232- 91103. 7] 
| 16j14, 6.06 37/124. 255.3 961179.c179- 7} 56233. 9 104. I} 
515. 506. 9 37125. 1055. 7 97/180. C80. 10 571234. 8104. 51 
18010. 4107. 3 | 128 1159. 1 98/180. 80. 5 580235. 7104. 9 
1917. 39127. 0056. 50 99181. 8030. 9 59236. 6105. 3 
DL 40 127. 9156. 9;\2co|182. 7081-30. 601237. 5/105. 7] 
2119. 128. 8057. 302010183. £131. 7261238. 4j106. 1 
| ] 22120. 1008. « Il] 421129. 7157-8 134. 82. 2 62239. 3106. 6 
| 24121 | ; T 130. 6058. 2 85. 4 240. 3 107. of | 3 
| 24/23. 9 | 241.2107. z 
25 . 242. 11107. 2 
125 23-8 | 0 45 233.9 243- 0/108, 
1] 27 | . 243.9 108. 
2 244+ $1109, © | 
29 2457109444 I 
30 | 246.6 109.8 * 
51/28, 3 247. 6110. 2 4 
{ 3- 248. 5 110. 6 bl 
131 249.4111. 0 1 
134131. 255, 3111.44 be | 
135 251.2111. 8 £5 
36] 252. 1112. 2 
137 253. 0112.7 
4.35 254-0113.) 
| 39 254-91113 5 
1_4© | 255.8113. 9f 
| 41137- | | | . 9189. 9]: 256.7 11 
| 42138, | | 257. 61114. 7} 
14315 258. 5115. 1 
444. : 259.4115. 5 
4541. | 51150. 716 | 8 | 260. 31115. 9 
46/42 | | 261. 3116. 3 
47 6711 67. 9;| 2220 f. 4 92-3 262.2116. 
48 68153. 5168. 3 | 280208. 392.7 88263. 1117. 1 | n 
140 69154. 408. 7290209. 2 93.3 891264. 011. 5| 7 
2 | 7o[155- 3169.1 c|[210. 1193- 5} 90[264. 91417-9 = 
$1 171/156. 2009. §aziſzix. 51. 9297 205. 8118. 3 I 
| 52 720157. 1170.0! 32/221. 994. 4 920266. 71118. 8 5 
53 730158. cc. 4 33/212. $194. 8 931257. 7119. 2 
54 74,158. 970. 8 340213. 895. 2 94268. 119. 6 : 
. 751159. 9171.2 | 35/214» 795 6 95269. 5 120. of. | F 
56 | 761160. 871.6 341215. 6196. off 90/27. 4120. 4 | 
5752. 133+ | 77}461. 7172.0] 371/216. 5196. 4jj 97 {271.31120. 8 
58053. 781162. 672.438 217.46. 8 981272. 201212 
59 791163. 5 72.8, 39/218. 397. 2 99273-10121. 6 
5 80164. 4/73. 2i] 4019. 2397. 60 300 274.1 [122.0 
Viſt Diſtl Dep. } Lat. Diſtl Dep. Lat. Di! Dep. | Lat. 


. 2 tor 68 Dprees, 
— — — —— kk ̃·＋ſ＋:2—.:æ’[̃— — — 


Difference of Latitude and Departure for 25 Degrees. _ 


4 ou Lat. Dep. jDift Lat. Dep. Dif Lat. Dep. Dit Lat. | Dep. Dit Lat. | Dep. 
| 10. 9000. 4 61 55. 325. 801210109. 751. 1181164. 218.4101. 8 
; 201. $j00, 8 62| 56. 2026. 2 22110. (51. 6 $2[164. 5 219. 31102, 3 
b 3/92. 7jol. 3 63] 57. 16. 6 23|t11. 552-0 83ji6s.5 220. 2102.7 
I 4023. 601. 7 64] 53. oz). of 24/112. 452.4 84156, + 221. 1103. 11 
1 5194+ 502. 1 68/58. 927. 5 25/113. 2152. 8| 851167. 7 222. 000 ;. 5 
3  6{95- 402. 5 66 59. 8[27. 9] 26014. 253. 20 86168. 6 222. 9 tog. 
F 7006. 3003. off 67 60,7128. 3 27115. 1153- 7 87/169. 5 223. 9104. 4 
E So. 303. 4 68] 61. 6028. 7 28116. c 54+ 1, 881170. 4 224. 80104. 8 
* 9008. 2003. 8] 69 62. 5029. 229116. 954. 5 89/171. 225. 71105. 21 
1 toſog. 1194+ 2 7c} 63. 4129. 6 312.8084. 2022.2 220. b|105. | 
0 "11116, of04. 6 71 64. 330. 01310118. 755. 40910173.1 227. 51106. 1 
1210. 9005. off 72] 65. 3030. 4 32119. 655. 80 920174. 228. 4 100. 5 
13/12. 805. 51} 73] 66. 230. 8 330120. 556. 2 931174. 9 31229. 3106.9 
14.12.75. 9 74] 62.131. 3 34021. 4156. | 9475-8 _ ee 
15013. 6/06. 3 75 68. 0031. 7 3522. 457. 10 95|t76. 7 551231. 1007. 8 
15/14. 56. 8 76} 68. 932. 1 36123. 357. 5 90177. 6 232. 0c. 2} 
1715. 47. 2 77] 69. 8032. 5 37]124- 2157-9] 97178. 232.9108. 6 
11816. 3. 6 78] 70. 2033. 0 38025. 158. 30 98/129. 4 233.8009. % 
1 1917. 208. o 79 71. 6033.4 391126. 58. 7 99180. 3 234. 7]10g. 5 
42018. 1/08. 5 800 72. 8 33-8, 4<|126. 959. 2200181. ; 235.609. 9 
2119. 0008. 9 81] 73.4 34+ 2/1141 127. 8059. 62010182. 2 236. 5 110. 3 
4 22 19. 9199-3 82] 74. 334. 71] 420128. 750. off 021183, 1 237. 510. 74 
1 | 23120. 8/09. 7 $3} 75. 2035. 1 43/129. 60650. 4 03/184. 35 238. 4111.11 
1 | 24/21. 8 10. 1 $4! 75. 1035. 5 441139. 5 50. 9 044 34.9 1239. 3111. 6 
25022. 7/19. 6 $5] 77.0 35.9 451131. 461. 30 05/185. 8 240. 2112. c N 
26023. 6/11. off 860 77. 936. 3 40/132. 3061.706186. 7 241.1011124 
, 12724. 51. 4 87 78. 8036. 80 471133. 252. 1 07182. 6 71 42. C12. 8 
© | 128025. 411. 8 88} 79. 8037. 2 48/134. 12. 5 081188. 5 5822.910113. 3 
2 1 29126. 3012. 3 $9] $0. 7137+ C 491135. 053. 0 091189. 4 243- 8/113. 7] 
1 I 30027. 2012. 7 gc 81.6138. © _5o[t 35. 9f93- 4 10198. 244.7 14. 
£2 31028. 113. 1 91] 82. 5038. 51510136. 9153. 802110191. 2 1124560114. 5 
'Y 32029. 0013. 5 g2] $3. 438.9 5237. 8054. 2 121192. 1 246. 5114. 9 


247.4 tis. of | 
248. 3115. K 
151940 90. 75/249. 2116. 24 
Il 7 250.1 116. 
251.0 117.1 
8252.11. 5 
252.9117. 9 
23.0118. 3 


[254+ 71118. 80 


7 : 33/29- 9/13. 9 93] 84.3039. 3j} 531138. 764.7 13193. 0 
=: 3435. 8014. 94] 85. 2039. 7 5/39. 6165. 1 14193. 9 
: 135 31. 714. 895 $6. 1040. 1 55 140. $165: 5| 

36|32. 6015.2 900 87. 0140. 6 56|141. 465. 9 
A . of 5 $7. 9]41-©| $71142. 3156. 3 


9888. 8041. 4 58]543- 2066. 8 18197. 


99; 89. 7141. 8 59144. 1157. 2 19198. 


too] go. 6042. 30 60145. 0067. 6 201199. 4 
101 91. 5142. 71610145. 968.0 2210200. 


. oa 92. 443. 10 621146, 88. 5 220701. 2 93. 8 82255. 60 119.2 
f 03] 93+ $143- 5 631147. 7198. , 231202+ 1] 94. 256. 5119.6 
D og 94. 344. ©|| 6448. 6159. 3 241203. 257.4|120,0 
. O5| 95-244. 4 651149. 5 69.7 251203. 9 5258. 3/120. 3 
a 06| 96. 1144. 8 66/150. 4 nag 261204. 8 259- 21120. 
ho 07 97. 0145.2 71151. 4170, 271:05.7 . 200. 1121.3 
8 08] 97. 9045. 6 680152. 371. 0 28020. 6] 96. 4 88261. c 3 
£ 09 98.8146. 1 6953. 271.4 251207. 5| 96. 80 89/261. 5/122. 1] 
} 10 99.7|46. 5 _7o[1 54-1171. Selz. 4 . 2} 90 262.1122. 6] | 
F 1110100. 6046. g||171]155. 072. 30231209. 4 263. 7123. 0 
5 12101. 547. 30 720155, 972.7 32/110. k 264. (123.4 
7 130102. 4147+ 80 731155. 8073. 1 331211. 2] 98. 5 93265. 823.8 
1 14/103. 3048. 20 740157773. 5 4012.1 38. 266. 4. 2 
| 15164. 2 48. 6] 751153. 674.0 35|:13.c 267.4}124. 7] 
|| 16|105. 1149. 0 7/19. 5174-4] 300213. 9 263. 3[125. 1} 
| 217/106. 49. 4 77/160. 4 74+ 8, 71214.8 269. 2125. i} 
-1$! 106. 0049.9 781161. 375. 2 3fjzrs.” 270. 111256, y 
19107. $|50. 3 79162. 78 4 39116. 601. 171. c 26. 
20108. 8050. 2 80163. 1076. 1 4c[217. 2101. 403Cœz 21. 9126.8 
[Da Dep. | Lat. |.Dif| Dep. Lat. 5 þ 


_ Dep. i Lat. [O. "Dep. | Lat. | 
. 1 for 6g Degrees. 
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Difference of Latitude and Departure for 26 Dgreees. 
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Tat. TDep. jj Dit 
| 54. 826. 727 


55.727. 2 
56. 6027. 6 
57. 528. 1 
58. 4028. 5 

9.3028. 9 
9. 2 29. 4 
61. 1029. 8 
62. 030. 2 
62. 9 30. 7 


106-35 9 
tos. 251.3 
106.1 51. 7 
107.0 32. 2 


Ae. 107.5, 3 0 


Dit} Dep. | Lar. 


_— 


Lat. 
108. 1 


109.7 
110. 6 


160. 9578. 
— 161, 87 78. . 2 


[Dit Des. Dep. | Lac. 5 


141126. 61. 8 


Lat. | Dep. Ln Lat. | i 
162.7 79. 42410216. 
163. 60 79. 80 420217. 5 
164. 5| 80. 2 43/218. 4 
165.4 $0. 7 444219. 311 
166. 3 81. 45/220. 2 
5167. 2081. 5 4060221. 1 
8768. 1] 32. 0 4722. 0 
169. 0 82. 4 48222. 9 
169.9] 82. 9 49223. 8 
170. 8] 83. 30 50224. 7 
171. 7] 83.7 2510225. 
172. 60 84. 2 52/226. 5 
173.51 84.60 5327.4 
174.4] 85. 00 54228. 3 
175. 3] 85. 5|| 551229, 
176. 2085. 9 560230. 1 
177.1] 86. 4 57231. 0 
178.0] 86. 8 580231. 9 
178.9] 87. 2 59232. 8 
8 87.7 6c 233. 
788. 10 2610234. 6 
181. 6] 88. 60 62/235. 5 
182. 5 89. 0 63/236. 4 
183.4 89.4 64/2373 
184. 3] 89. 9 65/238. 2 
185. 20 90. 3 66/239. 1 
185. 1] 96. 7 67240. © 
.©| 91. 2 680240. 9 
187. 80 91.60 690241. 8 
188.7] 92. 1 701242. 7 
189. 60 92. 50 2710243. 6 
190. 5 2.9 72244. 5 
191.4 93.4% 732454 
192. 3] 93.80 7446.3 
193.2 4.30 75/247. 2 
194. 1] 94.7 701248 i 
195-0] 95˙ 1 771249-c1121.4 
195-9] 95. 60 751249. 9,121.9 
196.8} 96. c 79j250. 8 
197- 7 26.4 80 251.7 
198. 6] 96. 928102 52. 6 
199+ 5] 9730822535 
200. 4| 97. 8 831254. 4 
201. 3] 98.2 8455.3 
202. 20 98. 60 85/250. 2 
203. 1| 99. 1 89/257. 
204.0] 99. 5 87/258. o 
+. © . 


4/102. 1 931263. 3 
[192.6] 940264. 2 
2103. o 950265. 
11103. 5 961266. c 


| Dep. | Lat. {|Diſt} ti Dep. 


for 64 Degrees, | 
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Difference of Latitude and Departure for 27 Degrees. 


iti Lac. Dep. Dit] Lat. Lat. |Dep. Ditt Lat, Dep. Vin Lat. | Dep. Dift| Lat. | Dep. | 
1 j0v. goo. 5 61| 54. 4 27. 71210). 854. 9'|(B3jr61. 3] 82. 2247/7147 759. 
| 2 {ot. U oo. 9, 62| 55. 21:8. 11232108. 755. 41820162. 2 $2.6 1242 215. 60109. 9 
1 3 3J 56. 128. 6 123 109. 6 53.801830 163. 10 83. 1243216. 5110.3 
Hi 4 57. 029. 1124110. 5/50. 3184163. 9] 83. 3 [244 217. 4/110. 8 
$3 5 $7- 9129. 5 12501114 56. 801850164. 8 84.0 24518. 30111. 2 
+ 8 58. 830. 0126112. 3057. 20186016. 7 84. 4240/19. 2111. 
. i 59.739. 4120113. 2/57 711187 166. 60 84. 9 247 220. 11112. 3] 
Y 8 60. 6130. 91280114. 0058. 101880667. 5 $5. 42480221. 0012. 
= 9 61.5031. 3129114. 9/53. 6189ſ168.4 85. 8249 21.9 113.0 
10 _62- 4131. 80130118. 88. 0f{190j16g. 3 86. 325/222. 8 13. 5| 
1 Iz 561.3 32. 2131 710. 759. 51917170. 2| 86. 7 2511223. 6114.4 
| | 12 64. 2132. 71321117. 659-9192171. 1087. 212521224. 5/114. | 
13 65. 0033 10133118. 5/60. 419372. 00 87. 60253022 5. 414. 8 
14 65. 9.33. 61340119. 4/60. 819472. 9 88. 1284220. 315. 3 
1 5 * 834. 1135/10. 36. 30195/1737 88. 5255227. 2115. “ 
16 K. 34+ 501360121. 261. — 6 89. 02 50228. 1116. 2 
| [7 6 5.40125 taz. 162. 4 197175. 5 89.4 257229. 0116.7 
18 | 69. 50354138 123. 0\62: 9 198/276. 4) 39. g/j258|229. 9/117. 1 
119 70. 435.9139 123. 8 1 1 . 3] 90.3259 230. 80117. 
20 71+ 3/30- 31140]! 24- 7/93: 6200/1785. 20 90. $\|25c[231. 7j138. Cc 
21 72. 2130. 80140125. 604. © 201179. 191.3207232. 66118. 
22 73. 1037. 201420¼126. 564. 5 202/180. o 91.726233. 418.5 
23 74. 0137+ 743/127. 4104-9 203 180. 9 92. 22630234. 3/119. 4 
24 74. $38. 144K 28. 4% 5. 4 20481. 8 92. 6j|264|:35- 2[119.5 
24 75. 7/38. 645029. 265. 8205 182. 7 93. 126 5036. 120. 
25 76. 6139- 0146/1 30. 1/66. 34%0⁰ 183. 5 93. 5/206 37. c|120, + 
27 77.339. 501470131. 66. 7% 184. 4 94. 267237. 9% 2 
& 28 78. 4/49. C1448 131. 967. 2 208/185, 31 94-4i\\2651238. 8121.7 
b | 29 79+ 3/49. 4\| 149} 1 32. 866. 09 188. 2 94.926939. 722. 
14 30 4.280032 8.21082. — Qrne—« | 
I 31 81. 1{41+ 3\/151|134- 134. 568. oz 11088. © 95. 80271241. 5123.3 
4 32 52.01. 8 152/135.4 . C||z 121183. 9] 95. 2.2 42+ 4/023. 5 
I 33 82.942. 2 153 136. 3 9.5 1130169. d 96. 773 243. 2123.9 | 
6-1 | 34 $3. 842+ 7/154 137- 2129» $12241"99- 7] 97» 21:2741244- 11224. 4f 
2 | 35 $4.6;43- 1½155/138. 170. 42150191. 6 97.6{|275/245.c|124. 
[4 36 85. 5143- 6/| 156/139. 0%. 516192. 5| 93. 176245. 91525 5.4 
1 37 86. 444-157 139.971. 3217 193+ 3| 98. 577240. 8125. 8 
1 38 $7. 344. 518/140. 871.7 181942 59. C7847. 7/126. 2 
+ | 39 . 88.2 44. 9 1590141. 772. 2 21995. 11 99. 441279 248. 6120.7 
F1 { 40 |35- 6118. 21100] 39. 1/45. 4} 160 [42. 6j72- 20 220/196. 0| 99.9 490 
| 41 136. 5{18. 01010 90. 045-5 161 143. 5173+ 1} 2211969 9 100. 302822 50. 427. 6 
| 42 137-4119. oa] 90. 9149. 3162144. 3 713+ 5| 222197. 8$|1co0. 80282051. 3123. 
43 38. 3019. 503 91. 3046. 8163145. 274-0230198. 7101. 2283252. 2128. 5 
3 44 [39-2 20. C 104 92. 7147+ 2104146. 174. 52499. 101. 28051. 0 8. 
I 45 (40. 100. 4/05 93. 647-7016547. 0/74 9 25,200. 5 102. 2 2851253.9 129.4 
I 46 |41. Cz. 9}; 100} 94. 448. 101600147. 975-4 22801. 4 102. 60280/2586. 8/124. > 
= | 47 (41. 91. 34107} 95- 348. Of} 169/148. 8/75. Nr 103. 10287/Z55. 130. 3 
. 48 |42. 8021. 807080 96. 2 49. 0008149. 7176. 3 2391203. 3 oy 5088/55. 6/130. 8 
* 49 43.722. 20109 97. 149. 5/109 150. 676. 7229 204. 0 e. 257. 5,31. 2 
A 5 _$0 [(K. 0122-7 830 98. 0/49. 9 170 t5l. 577-2 230): 204. 2 104.4 20255. 4/131. 7 
: | 51 .. 111 58.9 50.4% 770 T5.4½7. 23105. 804.9 9794-15 
. 52 1. 3123. % 12 gg. 8 50. 807720153. 37. 232206. 5/105, 2 292260. 204132. 6 
2 | $3 [47+ 24.101130. 5130773 1 $4+ 1175+ 533. 10. (9302611133. 0 
1 54 48. 1 24. 5 114102. 651. 80174 x. ab 4-4 : 341298. 5006. 94 2 2.0 133.5 
4 55 49.025. o 11,192. 5 52.2/175/155.9 an: 00. 7 1205 252. 80133. | 
| 55 49. 9f2.5. 4 116 103. 452. 7170156. 879. „360210. 3/107. 10290 203.7134˙4 
4 57 50. 85. 9 1120104. 31077877 7150-4 |2 5/11. 21107. b\:2y7)264.6!134. 8 
! 58 51.7 20. 30118105. 183. 0 178/158, 6080. 5 235/212, i] 08. 5% 205. 5135.3 
F | 59 152. 6 46. 8111197106. 0 54. 215795 159. 581.3239 A 108. 8029. 205. -8/135-7 
3 j 00. $3+ 5[27+ - 120 100. 9'54-5 5 480 100. 481. 2 — 2¹3.-8 109, cl. 85 67. — 56-2 36. 2 
| | Ditiſbep Lat. ld Dep.! Tat. Dit 


Dep. Lat. in] Dep. La t. Dent Dep. f Lat. 
| SR F f 2 = for Ty Degrees, 


W — 


— 


Difference of Latitude and Departure for 28 Degrees. 


2 Lat.|Dep: (2 Lat. |Dep-[[Viſ| Lat- |Dep. [Diſt] Lat- | Dep. []Diſt) Lat. | Deb. 
"A 7958.5 61 53+ 9125. 6 121 106. 8155. 8 i$1]159. 5| 85.0241 212. 8113.1 
2 01. Joo. 9 62 54- 7,29- 1| 122j107. 7/57. 3182160. 7] $5.4\[242[213-7/113. 6 
3/02. 601. 4 63] 55- 6/29. 6; 123108. 6057. 71830161. 85. 9243/14. 61114. 1 
403. 5/01. 9 64] 56. 5 30. 124109. 558. 2184162. 5 86.424415. 5.114. 6 
04+ 4/02. 3 65 57. 4/30» 50125110. 4 58. 7185163. 4| 86. 92450216. 3115.0 
Rs oz. 8 66] 58. 3 31.0% 1200111. 3159. 2186164. 2 87. 32460217. 2115. 5 
706. 2/03. 3 67 59. 231. 527112. 159. 60182165. 1 87. 82470218. 115.9 
830. 103. 8 68] 6. 0031.9 1280113. 0160. 1188169. of 88. 32480219. 00116. 4 
9197+ 904. 3 69 bo. 93241290113. 9 bo. 6, 189166. 9] $3. 72490219. 9116. 9 
1008. 8/04. 7 70} 61. 8032. 91300114. 8 61.0 190]167. 80 89. 22500220. 8117.4 
11109. 705. 2 71 62. 733-30131/115.7 91.5 1910168. 7] 89. 72510221. 6117.8 
12ſt. 605. 6 72 63-6 33.80 1320116. 652. 001920169. 5| 90. 12520222. 5|118, 3 
| | 13 11. 506. 1 73| 64. 5 34.3133 7. 42. 419307. 4 90. 62530223. 4118.5 
114tz. 406. 6 74 65. 334.7134 118. Zea. 9194171. 3] 91. 1254/2243119. 2 
15013. 707. 0 75 66. 235. 21350119. 23. 41950172. 20 91. 6255ʃ 225.2119.) 
1614. 107. 5 76 67. 135. 7]; 136/120. 1153. 9 196/173. 1 92. 002500226. 00120. 2 
| 17|15.0/08. 0 77 68.0136. 2137121. 0/64. 3197/74. 0 92. 52570226. 9 
1816. 9/08. 5 78 68. 9136. 6 138121. 9154. 8/|[19$|174-8| 93. 058] 227.8 
4 19117- 8 08.9 79 69.837. 139122. 765. 3199175. 7] 93.4259ʃ228.7 
20018. 7/29. 4 30 70. 632-6 [149 123. 6065. 720076. 6] 93. 501229. 6 
2118. 309.9 $1] 71. 538.0 141/124. 5166. 2 2010177. 5] 94.420102 30. 5 
| 22119. 410. 3 $2| 72-4 38. 5||142[125. 4066. 7\}202{178. 4| 94. 802620231. 3 
2320. 3 10. 8 83] 73+ 339-1430126. 3/67. 1203179. 20 95. 32630232. 
2421. 2 11. 3 84] 74. 2/39- 4|| 144127. 2197. 6204 ft S0. 10 95. 82642331 
2522. 111.785 75. 139-9 145/128. 0168. 1020518 f. of 96. 2265234. o 
| 26123.0'12.2|| $6 7 5- 9,49 20146 128. 9168. 520618. 9 96. 7266234. 9 
273.812. 7 87] 76. 84. 147129. 8069. 020182. 80 97. 226/235. 8 
2324.7 13. 1 88] 77. 741. 3148130. 759. 51208 183.7 97. 72680236. 6 
29 35-611 3. 60 $9] 78. 6041. 814913 t. 6170. c||209|184. 5 98. 11]2691237. 5 
30/20. 9 14. 1 90 79. 5/42- 3 15132. 5. 4\[2 10j185. 4| 98.670038. 4 
| 31/27. 4/14» 6 91 80. 442.7110133. 370. 9110186. 3 99.12710239.3 
32028. 3 15.0 92 $1. 2/43-2||152|134. 2|71- 4\|2121187.2| 99. 5272240. 2 
3329. 115. 5 93 82. 143.7 153/135. 171. 82130188. 1/100. 0073241. 1 
3430. 016. 0 94 $3. 0/44- 1]|154|136. 0%. 30214/189. 00100. 5 274/241. 9 
35.30. 916.4 95 83. 9,44 60155136. 972. 8215189. 8 100. 92750242. 8 
36 3t. 8 16. 9 96| 84. 845.1156137. 77322160190. 7101. 4/[276|243. 7 
3732. 717.4097 85. 7145-5 1571138. 6 73+» 711217 191. 6 IO1, 9i12771244+ 6 
38033. 6012.8 98 $6. 5146.0 158139. 574.2180192 5\102. 42780245. 5 
39 34.518. 3 99 87.446. 5 159 14. 474. 60219193. 4/102. 8279246. 4 
40/35. 318.8 100 88.3 47.0 [160 141. 32812200194. 3/103. 3280242. 
41036. 219.2 101] 89. 2 47.4 161 142. 275. 002210195. 10103. 802810248. 1 
| 42/37 1/19-7]| 102} 90. 14-9 162143. 0j76. 12220196. of 104, 22820249. © 
43038. 020. 2103 90. 948. 4163143. 976. 5230196. 9/104. 72830249. 9 
44 38. 9 20. 7 104 91. 8 48. 8 164/144. 8/77. 0240197. 80105. 22840250. 8 
4539. 7121. 11] 105] 92. 7 49. 3165145. 7177+ 52250198. 7]105. 602850251. 
| 46/40. 601. 6106 93. 649. 80 160146. 677. 9226199. 6106. 1286/2 52. 5 
741. 5 22. 1107 94. 5 50. 21670147. 5178. 4227200. 4106. 687253. 4 
| 48142. 4 22. 5108] 95. 45. 7168148. 3 78. 9 [2280 201. 3/107. 002880254. 3 
4943-323. log 96. 251. 2169149. 279. 3 2291202. 2107. 50289 2552 
55/442 23. 8110 97. 1081.6 120/159. 129. 8 30/203. 1108. 49/258. 
51045. 023.9111 98. 0052. 11710151. 0080. 3% 310204. 0108. 52910257. o 
52459244112 98. 9 52. 6172151. 980. 8230204. 9 108. 92920257. 8 
53146. 8024.9 113 99.853. 11730152. 8081. 22330205. 7109. 4i[293|253.7 
5447.75. 4/114/f00. 753. 5174/1 53. 608 1. 72340206. 6109. 92942 59. © 
5 48.6.8 118101. 554. 0175/1 54. 5132. 2235207. 5 10. 30295260. 5 
| 56149. 4 26. 3 116/102. 454. 501760155. 4852. 62360208. 4110. 82960261. 4 
5780. 3 26. 80 117/10;. 354. 9177156. 383. 237/209. 2 111.3297262. 3 
58 51. 2/27. 21} 118j104. 2 55 41780157. 2183. 6238 210. 211.7298 263.1 
5652. 127.7 119/105. 1055. 9179158. 1184. 0;1239/211. 0112. 22990264. © 
60| 53. 0128. 2120/10 C. of 56. 3180 158. 984. 5 240/211. 9112. 7 300204. 9 
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Difference of Latitude and Departure for 29 Degrees, 

itt] Lat Dep. |[Diſt| Lat [Dep. w Lat. Dep. Diſt Lat. | ULep. Din Lat. 

lor. 9000. 50 61] 53. 4[29- 6021/05. 8053. 71810158. 3] 87.7 2410210. 8 
lor. ;[o1. of 62] 54. 2130+ 1 220100. 759. 1 82159. 2 88. 2 42/211. 7 
Da. lot. 5|| 63] 55. 1030. 50 23/107. 59. ( 83060. 1] 88. 7 431212. 5 
03+ Sor. 9 64] 56.0 31.0 24/108. 5150. / 84160. 9 89. 2 44/2134 
04. 42.465 56. $131. 51 25,109. 3 60. 60 85/181. 8 89.7 45/214. 3 
log. 2122+ 9] 66 57. 732. 00 260110. 2061. 1 86/162. 7 90. 2 46215. 2 
os. 1103- 40 67 38. 6032.5 27/111. 161. 60 87 163. 6 90. 7 47/216. 0 

07. ©£103-9]] 680 59. 5033. % 28/111. 9162.11] 88/164. 4 91.11} 480216. 9 
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„308. 4% 201175. 80 97. 4010228. 


07. 9194+ 4 69] 60. 2033. 5|| 29/112. 800. 50 8911165. 3] 9.60 490217. 9 
o$. 7104. 80 50] 61.2 12-9 30113. 7163. 0} 90166. 2| 92.1 5c|218. 7 
og. 05. 30710 62. 1134+ 4/[13: 1114+ 663. 8910167. of 92. %% 10119. 5 
10. 5[05. Bl] 72| 63. 34. 9 32|115- 4/94. 0 920167. 9 93.10 521220. 4 
11. 46. 37; 63. 5035. 4 33/116. 3194+ 50 9311168. 80 93. 60 5302213 
t2. 206. 8 74 64. 735. % 34117. 205. 0 94 169.7 94. 10 540222. 2 
13. 1007. 3 75] 65. 636. 4 35/118. 106. 4 95/170. f 94. 5 550223. 0 
14. oſoy. $ 7 66.5 36.8 36 118. 906 5. 9 96 171. 44 95.0 50 223. 9 
14. 908. 2 77 67. 3037. 3 37119. 066. 4 9772. 30 95. f 571224. 8 
15. 7108. 7 78 68. 37. 80 38 120. 7/66. g| 98173. 2| 96. o 5$|225. 6 
16. 609. 2 79 69.1138. 3 39121-6167. 4| 99 174. 0 96 5i] 59226. 5 
2-809. 800 76. c[38. 5% 40/122. 4167. 9 

3 

8 


a 3.3 3 
19. 210. 7 82| 71.7039. 4. 2068. 9 o2 176. 7 97. 9 621229. 1 
5. 1169. 30 03/77. 5] 98. 4 63 30. o 
| 5-9 OHe vi 04178. 4| 98. 64/230. « 
21. 912. 11} 85} 74. 311. 2 451126. 8170+ 30 05/179. 3] 99.4 85231. 
22.712. 60 $6] 75. 241. 46/127. 70. 8 05 180. 20 99. 9 66232. 6 
23. 6013. 10 87! 76. 1042. 2 47/128. 6071. 30% 181. 00100. 4 67 
24. f 13. 60 88] 77. 1274801294 71. 8 od (181. 9 too. 8 68/234. 4 
25. 414. 10 89 77. 8013. 1 49,139. 372. 2 09182. 8101.4 69235. 3 
26. 214. 5 go! 78.7 43-6 500131. 2172+ 7 100183. 7101. 81) 50ja36. 1 


27. 1]15.0j} 91 79. 6144.1 15132. 73.20/2110/0184. 5/102. 32710237. 6 
15. 50 92] 80. 8044.6 520132. 5173. 7 12 +0 toz. 8 720237. 
13186. 3 N 
14 187. 20103. 7 740239. 6 
188. 104. 20750242. 5 
| 16; 188. 9194.7 700241. 4 
| «IN| 17 189. 81105. 2 771242. 3 
33. 218. 4 98] 85. 747. 5 581138. 2 76.6| 18190. 7 105.7 781243. 1 
19191. 506. 2 790244 · o 
938910. 4100 87.5048. 50 601139. 977. 6 2 192. 4 106. 7 92 144. 9 
35.919.901 88. 3049. 001610140. 878. 2210193. 20107. 102810245. 8 
36. 7/20. 4 o2| 89. 249. 4 62/141. 778. 5 22194. 210%. 6 82240. 6 
37- 6]20. 8 03] 90. 1649-963142. 679. 0 23195. 00108. 1 830247. 5 
38. 5]21. 30 04; 91. 0/50. 4 64/143. 479.5 24195. 9108. 6 84/248. 4 
539. 4021. 8 05 91. 850. 9 65/144. 350. 25/96. 8109. 1 85/249. 3 
40. 2]22. 3 00 92. 751. %% 60/145. 280. 5 2697. 71109. 6 800250. 1 
41. 7022. 8 07] 93. 6051. 9 67/146. 1081. 0 27198. 5110. 0 87/251. 0 
0 | o8 94. 5152-4} 68/146. 9]51:4]| 28{/199.4|110. 5 88/257. 5 
42.923. 8 09 95. 3]52+8$|| 69/147. 8081.9 29 200. 30171. 89/252, 8 
43.7124. 21} 10 90. 2153+ 3} 701148. 7 82.4 30 201. 2111. 5 00;253. 6 
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44+ 6024. 7j|112| 97+ 153. $j1711149+ %. 92310. 0/112. 02910254. 5 
2145. 5025. 2 12| 98. 054. 3 72/150. 483. 4 32 202. 9112. 5 922554 
346. 4[25- 713 98. 854.80 73/151. 3083. 9 33 203. 8/13. off 93/258. 3 

47. 2026. 2 14] 99. 7155+ 3 74/152 2184 4 34 204. 71113-4 || 94257. 

48. 06.7 15,100. 655. 875/153. 1184+ 80 380 205. 5113.9 98/258. 0014 

49.027. 10 10/101. 5056. 276153. 9 $5. 30 30/200. 4114.4 99/258. 9 

49- 927. % 17/102. 356.7 57,154+ 8085. 80 37 202. 3014.9 9725.8 

50. 7128. 1 18 103. 2057 · 2 780155. 7086. 30 380 208. 215. 4 98260. t 


E 5 29. 1 20 105.0 58. 2 892.8 87. 3 f 


Dep, Tat. Dic Dep. Lat. Din Dep. Lat. 


| 40|/209.$/116. q = 262.4 


Diſt | Dep, | Lat. [ift Dep. | 
tor 61 Degrees. 


— ** tit _— _— — 4 — 
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de and Departure for 30 Degrees. 


WH 


9 09-1 on Þ ww ld 


10s. 


142 3b. 4 
43137+ 215 


44038. 


45639. 


46039˙8 


47897 
148041. 5 


49/2. 4 


18 


5A. 2 
52045. 0 
53459 


nl $4|40+ 5 


| 5547-6 
56/48. 5 
$7|49+-4 
58/50. 2 
9 
6052.0 


— — — 
Dis Vep.! Lat. 


—— — — 


1210104. 860. 5 
22\105. 7 
23000. 5051.5 
24107. 62. o 
28108. 5162.5 
260109. 63.0 
27110. 3.5 
02810.“ 
111.7 


61. 0 


+4 


k CH Lat. 


181] 156. 7] 90. 41 208. 7 


$4]158. © 91. 5| 42|210.4 
$41159. + 2-9 44 \211.3 
851160. [ 92-5 


$$1162. 8 94 4 48214. 
8063.94 8 


9266. 96. 0 52 218. 


900169. 98. 560221.) 


yell7-+ 5%} $0 5 $9[224- 3 


200173. 2 o. 0 boſzzs..Þ 


201674. T0. 5 201226. 0 | 


5 
45.0 


5 
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ob 178. „oz. od 66/230. « 
7179 2003. 8 
o$81180. :}:04. o 
cosi fi. 5 
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111 
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— — 
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tor 60 Degrees. 


| ep. | tilt] Lat. | 


82157. [1.00 42 209. 


451212. 2 
$6{161. 1} 93-0!) 4013. 
851161. 0 93.50 47|213-$ 


492106 
goſ164. « 95.0 5016. 5| 


— — 1 — — 


191105. 495.5251 217. 4 


21167. 96. 5 33/219. 
940168. 97.0% 54 220. o 
tes. 97. 5 88208 


97170. . 80 57 222. 6}' 
9571. 99. ol 53223. 4 


2174.01. 0% 62|226.5 
375.801. 0 631227. * 
ca 75. 7/102. 0 64,228. 6 
G. ez. 5 65/229. 5 


Difference of Latitude and Departure for 31 Degrees 


Lat .;Dep. Diſt Lat. 5 | Diſt Lat. Lat, Dep. 5 Lat. De Dith Lat. 
1 30. 9/00. 551 121 103.7 7102. oo ov 93. 22410206. 5 
2 61.71. 0 22/104. 6062. 8 82 56.6 95 7 420207. 4 
43 j22, * 5 a 23 105.403. 3 83 8. + 2 43/08. 3 
4 03. 402. 1 240106. 363. 9 84/157. 7 94. 8 44209. 1 
| 5 4. 3002. 6 25 toy. 1164. 4 85/158. 5} 95. 3 45|210. cþ126. 
6 log. 1193-1 26008. ol64. || 86/1159. 4} 95. 8 46[210.8 
| 7 [06.0[03.6 27108. $155. 4 $7/[160. 3} 99. 37 470211. 
8 [o6. gfcge 1 28\109. 7195-9 8 161. 1] 06. 8 480212. 5 
9 197. 704. 6 291110. 666. 4 8900162. 97˙3 490213. 4 
| 2s 08. 6105. 2 | 30 111.4107. Of gc 162.8 97.9 5012143 
| x1 09. 4195. 7 131 112. 300.5019100 7163. 98. 42510115. 
12 10. 3006. 2 320113. 1068. 0 92/764. 98. 9 52/210. of 
13 1. 16.7 33|!14- oſbS. 5 93/016 5. 4} 99. 4 53/16. 8 
14 12. 097. 2 34 114. 8069. 0 94/166. 99.9 540217. 71; 
15 13.907. 7 35115. 769. 5 967. too. 4 5518. 5 
16 |13. 7198. 2 3v[t16. 6070. of] 96108. 180.9 561219. 4 
17 14608. 8 371117. 470. 6 97/168. 8101. 5 57/220. 2 
18 j15. 4199. 3] 35/118. 3171. 21} g8|}169. 7 toz. c 58/221. il 
19 16. 39. 8 391119. 171. 6 99/70. oz. 5 55/222. 0 5 
20 17. 110. 43} . 400120. 0 2 od 20/0171. 4 103. 0 6 222. 8 j 
21 18. 010. 8 141/120. $]72. C1172. 2103. 51/29: 183. 'N 
22 18.911. 3 42/121. 7173+ 1 02173 es- 620224. 5 6 
23 19.711. 8 430122. 673. 6| 03174. [4.5 63j225. 4 io 
| 24 20. 6|12. 4% 84] 72,0143. 3 44123. 4174+ 2 | ©4i[174. $[105. of 641226. 2 4 
25 zl. 412. 9 85 72. 343-3 45/124. 3174+ 7) 05/175. 7 105.6 651227. 1 \ 
26 [22. 313. 4 86; 73. 7144+ 3 40/125. 1075 J 051/176. 806. 1 60.228. 3 
27 23. 1013. 9 87 74. 644 847126. 0175. 7 07177. 40106. 6 651228. 5 10 
28 24. 0014. 4 83] 75.45. 3480126. 8070. 2 o8 78. 30107. 1 680229. 1 
| 29 24.914. 9 39] 76. 345.8 49/122.776.7 7 9 179. 10. 6 69)230. 5 Hy 
39 125-7115 511_90 77. 1040-4 50128. 6477-3 toi Fo. 0108. 2 24231.4½139•1 9 i 
31 26. 6010. o|j 91 78. 0046.9 510129. q * 211180. 80108.72710232. 21139 6 | 1 
8 27. 4016. 5 92 78.8 474 52130. 37 . J 12 181. 709. 2) 721233. 11140. 1; = 
| 33 28, 37. % 93} 79- 7147-9: 53132-2178 8. 8 130182. $1199. 7 730234. 1140. 6 
3+ 291012504 $2. 6049. 84132. 0 79+ 3014183. 40 10. 2) 74234. 8041.1 
35 30. of 18.0 gs 81.448. 9 551132. 8 79-8, 150184. 311 10. 7 752335 7141. .6 
39 31. 918. 5 96} 32. 3/49- 4 56133. 7 80. 316/185. 11.2 70 236. 50142. 1 
37 31. 719. 1 9733. 150. 0 571134. 580. 9 17/86. cf. 8 770237. 4/142. 7 
; 33 32. 6019. 6]! 980 84. 050. 5 58135. 4 81.418 186. 8012.3 78.238. 2/144-2 
39 33. 4/20. 1 99 84. 8 51.0 59 136. 3181.9 19187. 712. 80 79239. 1143.7 
40 34. 3 20. 6 100 85. 7 J- 8 00137. 23 4 200188. 813. 2 144.2 
41 35. 171. 10 T07 $6. 5 52. 0 1610138. 0 82.922189. 4 113. 8 2811240. 8 144.7 
42 36. oz t. 6 o 87. 452. 5 62138. 8083. 4 220190. 3114. 3 8224. 7145.2 
43 36.22. 10 03] 88. 3053.00 63139. 783. % 230/1911480 83242 5145.7 
| 44 37. 7122. 6 04} 89. 1153+ 6 64/140. 553.50 24192615. 40 $41243. 4146.34 
45 38.6023. 2 05] 90. 54.1541. 4 1. 25192. 8015.9 8502442145. 8 
46 39. 4 23.7 05} 90. 8 54, % 642. 385. 5 26 193- 71116. 4, 80/245. 1147+ 3 
47 40. 3124. 2 07] 9. 7155+ 10 071143. 1 46. 0 27/194. $116. 9 57j246. 147. 
48 41. 1024.7 08 92. 65. 6 68\1.34- ol86. 5 2% 195-4[117.4\| 88/246. $|148. } 
| 49 42. 0025. 2 og| 93-4159: 1 69144. 837. 29196. 55117. 9 89247. 7148.8 
2. 0 25.8 10 94 3150. 2245 7 87.830 30 2 ( 118. 5 2 248. 5449.4 
51 43. 726. 3 T7 95. 157.217 146. 5 88. 1231 198. C 119.6291 249. 4/149. 
Sz 44. 6126. 8 120 96. 0057. 7 72142488. 6 3211298. 8 119. 5 92/250. 2150. 4 
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6 5.0 03. 4 66| 54.7 36.9 70. 5 86 154. 2 | 203+ $1137-6 
7 OF. 8 93. 9 67\53- 5137-5 | 71 87155 -· o 7 204.8 38. 1 
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18 14.9 1. 1 7864.743 77.288 164. 1 213+ 91144» 
19115-8110 6 | 79195-5144 77.7 991165. ns | 
20 16. 1.20 66. 3144 78 3 — 165. 2:5. 5145-4 
1 17.411.7 $1167-1|45 78.8 51160. 6112. 4\j261 216. 4 
2218. 212. 3 8268.45 79.4 021167. $1113-0 62217. 
2319.1 12. 0 838. 8 46. | $2.01} 03 168.3113. 5 53 . 
2419 o\13-4 846947 30. 5 4169• 1 4 21 
282.714. 8570. 547. 2 051169. 9 51219. 
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3427819. 9477. 053.9 5412, 88. 314775. 3122.7 74224. 4 157. "| 
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5645.9 32.116 95-0 56.5 76144. 1100. 9 36193. 30135. 3 961242. 4 169. 5 
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0 þ 1 | 10 8-1 22 70 50.641 11 3 4 | 153-7 1117 9 146.9 
11 11008. 9 665k 71 574 477 77.191 1545123¼ 594 a 3 | 
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rs 73 591429 3.33 156. 113.4 534. 748.7 
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N A | 2016. 211.8 $0 64. 7147-0 2. © 161. 8117.60 vC}2 10+ 3 152.8} 
1 2117.0 12. 81 55. 47.6 82. 11162. 6 118. 1087511. 253. 8 
4 | if ' 17 8 12.9 82 6b. 3 48. 83 82 163. 4 118.7 62 212. 0 154.8 
. | 13. 5 831671 48. 84. 3 6431212. 801546 
1 14.184 eee 4. 641213. 6\155- 2} 
i *0 | 14 7} 35 68.5159. | 651214. 4155-3} 
„ | x5.31 $6 69. 650. 1 66215. 2158.4 
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"TH 23. 517. 0 891 72-© 52. | 690.217.6158. 
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1 5 - | 94 76.0 5 5 95 740221. 7 161.1 
. 28. 32 ö 95 76 945 91 . fa. ev | 
43% 29.1021. | 9077730. 2 31. L 7612.3. 31162+2 
Ki. 9.92 | 97 755 75 01 92.3 6 77224. 1162. 8 
1e 7122.31 98179337 4 92.9 | 781224. 9163. 4 
13'S .6| 22.5] 991 80-2 58 6! 93-5 7 791225- 7]264- 2 
15 2222 ; ICC 85.91 55-2 60 4 94-0. 12 173.0129. | e 
1 2 i 81.7 3.41136. 2 946/224 | 175-5 1129-9] a 
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l 6128.9 04 54.1 1.1 64132. 7 98.40 26 181.2 131.7 844229. $116 9 
4426-8 05 84.9617 651133+5| 97-0 25 182.0132. 31} 35 230. 61167. 5 

2127.10 % 85.862. 3 | 651134+ 3 97.6 20 182.8132. 8 86/231. 1168. 1 

33.0 7-61 0; | $6. © 62.9 6711351 98. 27\ 183.6 133.40 $712 32-2 168.7 

38.8 28.2 0874 63. 5 68135, 9 987} 28; 154: 511342 $2\233-© 169. 3 

29.628 Al og} 58.2 64.1] 691367 99+ 3\ 29 185. 3134. 6 $91233+ $11 9.9 

| — 29-4610 99—84— 22 137.5 99-0 * 186.135. 29% 34 170. 5 

5141.3 30.11; 59.8652 710138. 700,5 231 186.9135. 25728754 171.0 

52 142-1 50. 0 12190. 665. 8 72 139.1101. 1 187.7 136.4 92023 Nat 

$2 | 42+ % 31.2) 13 91.4 60. 4 73 140. 0 101.7 38 183. 3137. 90.805. 

5443-731.7 1422. 67.174 140. 8 102. 3 2013335. 5 94023780772. 8 

44 8 15.5 15] 93-0 67.6] 7514.0 15 P0 35 190.1 138.1095 233. 7173-4 

45.3132. c 10 93.868. 2 76(42.4 3. 36 190.9135799 229» 51174- © 

40. 133. 5 171 94-7 68. 877143. 2104. % 37191739 3} 971240. 3174. 

46. 934. | 18] 95-5 169-4 78 144. 114-6 33| 192-5 39.90 9824110175 

7.724.719 90.3 69.9% 79 144.8 105. 3G! 193+ 3 140.5 99124T-9 175-7 

8. 5 333 209217. 80 145.6105. 8 40 194-2 141.1035 . — 
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Difference of Latitude and Departure for 37 Degrees. 
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101. 1 280182. 1137.2 8830. 173. 


Vit Lat, Pep. bitt Lat. Beg. Pin Lat. Sends > 1 wats | Dep. bin Lat. Dep. | 
158.35. 6 611 . 736. 7 1 96-6] 72 5 17 344. 5.04192. 5445— 
: 201.601. 2 6249. 537.3 10 97-4] 73+8 | $2|145- 31199- 5 1227 . 
; 3102. 401.8 63 50. 337.923 98.2 74 331146. 1118.40 43/094: 2 2 
8 4003. 202. 4 64 51. 138.5 24| 99.5 74.684 146.9 10. 7 44194914 *. 
0 4. 01c3-. «6551.939125 99.8 75.2 $5| 147-7 whey, 45]195- 71147-4 
K 604 $103.61! 6652.739702 100. 0 75.8 86 145. 511.8 4 196.5 148. 0! 
4 7 05. 0 04.3 67 53-5 40.327 101.4] 79.4 3 149.572. 47|197- 31748. 6 
: 306.404. 8 68| 54-3 40.9 [ 28102. 2 77-9 88150. 1013. 1 48/18. 11149. 2 
4 9 205. 4 69 55-1 41. 5 29193. 77.61 89150. 9 133+ 7 4998. 91498 
1 — al | | | : 4 £0 7180. 4 
E 1508. 006.0 20 2-1 30 103.8 28.290 151.7011430 521199- 7]150-4) 
3 1c. 56. 6 1 <6. 7442+ 711131 194.6 78. 8191152. 5 114. 9 e e 
£ 12|9. 600%. 2 72 57-5143- 3j| 321325 79•4 921 153+ 3 11 5. $17 8207. 151.60 
5 13110. 4007. 873 58. 343.9 33100. 2 do. o 93 154+ 1}L16. 1 $31202. 9{2 52. 2 
5 14411. 2 08.4 7459. 144.5 34] 197-© 80. 6 94 154. 91116. 7 54 202.1529 | 
4 1512.09. 751 59+ 9145-111 35 107.3} 81.2 95153717. 30 3863-653. 5] 
1 18 12. 8 0. 6 75/59. 4,7360108. 6 81.80 961156. 5177-9 56204. 4;154- 1; 
1 | 17113-6 10.27 61. 46. 3 3709.4] 82.4 97 |557- 30118. 0 5 2 154.7 
9 18114. 4 10.8; 78 62.3149-9 38110. 2 83.0 98 158.1 119. Al 58206. 9135. 34 
EF 191152} 11.41] 79 63.147. 539111. 83.899158. 9 119.80 59 205. 8155. 
2 20 16. | 32. 0 $0 63.9 48.1 40 111.8 84. 2 . 1. 1 
7 — 116.8} 12.6 Ex | 64-7 48.7 141112. 60 84.9201 192, 121. 618.487 
7 2217.6 13 4 82 65.5(49˙3 42 113.4 $5-5 oz 161.3 21.6 52209. 2157. 
1 23 18.413.883 $6.3 49.743114 2 83.1 03162. 122.2632. 018.3 
3 24 \19- 2] 14.4 84 67.1 50. 6 44 115. 0 86. 704 192. 91122. 5,j 64 210. 0158.4 
1 28120. C15. 0 85167. 9 57 45 15. 8] 37. 30 05 163. 123. 4/ 65 211.6 153-5} 
* 2620. 8 6% 861 68.731.546 6} 37.9 26 | 164 5124.0 66j212- 4{190. 1} 
4 2721. 610. 23769. 5] 5244] 47] 317-4 88. 510 07 165. 124. 61] 671313-2 100.7 
9 28 22.416. 8870. 3 53.0 48118. 2 89,1 08 169. 11125. 2; 68/214+ 0x61. 3] 
29 23-2\17-5|| 89 71-1 53-6, 49|119.-0 29. 71} og 166.912 58 692145 167.9 
| 30 24.0 18.1 22 542 82 119 8 90. 3 10 167. 71129. 4 7912 55- 61x02. 5 
3124. 8118.7 91{ 72-7 54-3, 757 120.0 90.9 211180 5427071 216. 463.1 
32 25.619 32735 554 52121 44 971.5 12159 347 561 52(217-2j193. 7} 
33 26.4 19.9 93 74-3} 50-0} 53 122. 2J 92. 1 131179. 123 4 73 218.0 164. 3 
3427. 220.3 94 75.103. 6 54123. 92.7 14| 170. 21128 8 74218. 8164.9 
3528.0ʃz1·1 95 275 957.2 35123. 8] 93315/77779 4 75 219. 60165. 5 
36128.721.7 9825 757.8 36124. 60 53.9 1072 (1382 6220. 4166.1 q 
37429-5122+3\1 $71 77-5 55.4 5711254] 94-5 | 17) 173+ 2 £30. 6} 772212166 7 *. 
38 30. 322. | 981078 339.0 8129.2 95-1 181741131. 0 780222. 167. 3 |. 
39-4 3%. 23.5 9979 19 5 591275 95-71] 19 174.131. 8 7.94232 8$1167.5 is 
401 31-9|24. 1414.0) 79.9160. 211 boj327-5) go. 31) 20173-7152 $512.23. 61168. 5: 1 
: | 41] 32+ 7 24.704 80 7 60. 80161 128. 60 96. 9 221176. 133.8102244 169. 
421 33.525 3 0231. 5 TTY 621129-4] 97-51] 22777 31133» 6\| 82{225-2 169. 7h 4 
43 34.325.903 82.3 62.0 (31130. 2] 95-11] 23 178. 1\134. 2 $3j226. 01170. 3 1 
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| 47137. 528.3 g 4.4 67 133·4 too. 56 27 181. 31139. 6 57 229.272. 
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| 5443-132. 5 14 91.008. 6 74 [139-91 194-71] 34 136. 9/149. 8 94234. $1176. 9 8 
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Diſterence of Latitude and Departure for 38 Degrees. 


Dit Lat. Der Diſt Lu. [Dep. [{Diſt] Lat. | Dep- A Lr. 8 
108. 00. 6 51 4. 137.621 95.3] 7450181 142. 6/111. 4 241 189. + 
1 1. 001.2 62 48.9138. 22 86. 175. 1 82|143. 4/112. 1, 42 190. 7/149. 
| 3492-4 ago 65 40. 6 38.8 23 99.9 75.7 83 144.2 112.7 43 191. 5/149. 
403. 2c. 90 04 50. 4| 39-4 24 | 7.7] 76. 3 84145. 0 113.3 44 192. 150. 
i 5 03.9 03.1 65 58. 4 25 98. 5 77.0 8 145.8 113. 9 45 193.0150. 
64.703. 66 52.40. 6 26 94.3] 77.6) 86146. 5014. 5 46 193. 8151. 
7105. 5 ©4- 3 67 52. 8 41. 23 27 100. 1 78. 287 147+ 2 115.1 47 194. 601 52. 
8 96. 314-91 6353. 6841.9 / 28100. 9 78.8 $8|r48.1 115.8 4 195. 4052. 
„ be 6g 54.442. 5 29 101. 0 79. 4 8948.9 116. 4 49 196. 253. 
1002. 0 0.2 70 $5:3[43:3 32 Loa. 4 85.0 _9o| 149. 212. 50 197. 00153. 
1188. 7 8 71 155.9 45-7\1 31 205. 80. 7191150. ; 117.6251197. 8/154. 
1209. 57. 4% 72 [5% 7144+3!| 32104. 0 SL. 392151. 3118.2 52198. 5155. 
1310. 28.0% 7357. 544-9 33 104. 8 81.9 93152. 1118.8] 53199. 34255. 
1412. 08. 60 7438. 345-= 6 33 10.6 82. 5 gg 152.9 119.4 541200. 1 156. | 
1511.8 29. 2 75 59. 145. 235 106. 4 83. 195/153. 6/120. 1 55 (200. 91157. o 
1612. 6 09. 9 | 76 59.946. 8 30107. 2 83.7 96154. 4120.7 56 201. 7157. 
17 13.410. 5 776. 7 47. 4 37 102.9 84.497 155.2121. 3 57 202. 50158. 
1314. 211. 1 7861. 548. 38108. 7 85.0 93815. 0 21.9 58 203. 3158. 
19 15.011.779 52. 248. 6 39 109. 5 85. 60 99 156.8122. 5 59 204. 1159. 
20 15.5 12. 3 80 8 40. 3 4% 110. 3] 86. 2 200157. 61123 10 60 204.9100. 
21 10. 5 12.9 81 63. 8 49.9 141/111.1 86. 8 201 158.4123. 251 205. 190. 
22 17. 313.5 8264. 6 50. 5 42;111.9] 87.4 o2 39-2234: 4] 6: 206. 4161. 
23 18. 114. 2 8365. 4 51. 1 43112. 7 88. 0 03 159.9125. 63207 20161 
2418.9 14.8 8466. 2 51.7 44113. 5 38.704100. 7,125.6 64208. 0162 
2529˙715˙4 8567. 3 45114. 289. 3 oz 161, 51126. 2 651208. 80163 
| 36 [20. 16.0 | 8567. 8 53.0% 4515. 89.9 06162 3126. 8 66 209. 6163. 
2721. 3 16.6 3708. 5 53.047115. 890. 5 07163 1127.4 67 210. 4/164. 4 
2822. 117.2 $$]69.3{54.2:| 481116.6] 91.1}! 03163 9/128, 1) 68 211, 2/165. 
| 29 [22.9|17.9{; 8970. 1 54.8 49 117.4 91.709 164.7128 7 69 211.9765. 6 
— [23-6 13. 5! 90 170-91 55-4] 50 118. 2 1 10165. 120 3 702132. 71156. 2 
| 31124-4|19.1)} g1 171.7 55.0751 1119.0 93.821101. 2/129. 9\|271 213. 51166. 9 
3225.2 19.7 922. 5 56. 6 52119. 8 93. 61216. 0130. 5 72 214. 3167. 
53 26.20. 3 93 73.357. 3 53 120. 5 94. 213167. 8131. 1 73215. 1163.1 
34 ng! Long. 9474. 157.9 4 4213 94.814 168.6 131.8 74215. 9168.7 
35 27.621. 5 9574 58. 555 122.1} 95.4 || 15} 169. 4132.4 75 21.7169. 
| 26 28.422.296 75.6 59.10] 56122. 9 96.0 16170. 2133. 76 217. 5 169. 9 
37 29. 2122.8) 97 |176-4|59-7]] 57123. 7 96.717 172.733. 6 77 546. 21970. 51 
38129. 9 23.4 9877. 260. 3 58124. 5 97.318 id 2 78419. 0j171.2 
2 39. 7 24. 99 75-0 61.059125. 397.919 172, 5 134. 8 79 [219- 31171. 8 
40 31.5 24.6100 78.8 61.6 0120. 198.5 20173. 173.35. 5 80 220. 651 72.4 
41132.3 25.2101 79.6 62.2 101126. 90 99.1221 174. 1 136. 12817 221.4 173. 
| 42|33-1|25.9]} 02 80. 462. 8] 62127. 6 99.7 22 174. 9/150. 7h 82 222. 2173. 6 
2733.92. 5 381.262.463 128. 4109. 4231757137. 3% 831223. 0174. 2 
4434.727100 O4 81.9 64. rg brag 101.04 24|17 ö 8 [223-81174- 9| 
45 35.57. 7 Og 82.7 (4. 6% 0139. 0½01. 6 25/777. 3138. 5 85224. 51175. 5 
46 36. 2 28. 3 0083. 565. 3 66130. 8102. 2 26178. 1129. 86 225. 3176.1 
47 37.28.9784. 365.9 65 131. 6102. 8 27178. 9139. 8 87 226. 1776.7 
45 37.529. 6% 8 85. 1c. 683 132.4103. 4 2819. 61140. 4 38 220.9177. 
49 38. 6 30. 2 cy . 97 6) 133. 2 104. 129180. 4141. 0 89 227. 7177. 9 
32.4388 10 {86.7 67-71] 70] . 9 104. 7 39181. 2141.6 _90 228. 5178. 6 
5140. 231.4118). 508. 3 71105. 30231182. 00142. 2 291 [229 9.3179. 2 
5241.0 ;3z. o 1288. 269.07 23755 tor. 9 32182. 8142.8 920239. 179.8 
53141. 832.60 1389. 069. 6 links 106. 5 33183. 61143. 5 93 230. 9/180. 4. 
5442.5 33.2 1489. 87. 2 74 | 137-1 3 34184. 4144. 1 94 231.6181. 0 
5543.3 33.9 1790. 6 70. 8 75 137.9107. 735/185. 2144.7 95 232.4181. 6 
5944. 134-5 191.471. 4 761135. 7 wm 36 185. 9 145.3 90 1233-2 182. 2 
| 44.935. 10 1792.2 72.077139. 5109. o 37 186.7 145.9 97 234.0182. 9 
45.735. 71 1893.0 72.7 78 140. 2 109.6 38187. 51146. 5 9 [234- 8/183. 5 
46. 536. 3 19 93.873. 379 141.0110. 2 39188. 3147.2 99 235.6184. 1 
47. 3126.9 — $94.5 73-9 80/141. 8 — 401139. 1 147. 80300 236. 4/184. 7 
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_ Joan” 5 8 21 of 76.1\|181]149:7}115- 113.9 241/783 3151.7 
. 00. 61] 4.448.322 34.8 26.80 gular 4/014- 2% 452-3 
| 2jor. 601. 62 43.2390 mY 1 1925 33142. 2115. 2 42) 188. 8/152. 9 
3102.3; Ol- 1 6349-01 39-61} 23 * . 71.0 84143. 0115.5 74189. 6153.5 
14403. iſos. 5 641 49-7 * ”Y 9 * 78.7 851143. 8 116. a 45198. 4,154. 2 
| 5103. 9/03-1|| 65150. 5149-9 . 386144. 5/117. 1 45½917. 2154.8 
-e. 5.43.27 38.7 79.987048. 3042.7 4791-53-40 
er 67152-11422 280 99. 3 35.60 831146. 1118. 481272. 78e. 
3 06. 205.0 68] 52.8 > - 4. 4 81.2 89146. 9118. 9 294793. 5 156.7 
44 20 4 691 53-0 43:4 2101.0 81.8 92[147- 6 119.5 60 50019431825 
10107. 8806. 3 791544 . 3 1222 4. — — 
3 —— ar | 8. 41120. 2112511195. 1/158. o 
11088. 5. 711.55 [K. 72 8 "rag ** . 129. 8 5 5.0151. 
1209. 307. 6 7255. 0453 2 wy * | 931150. 0121.5] 53 199. 639. 2. 
13/10. 7108.2|| 73] 5.78.2 341.1 84.3 540785. 80122. 8401974459. 8 
Ae. 2.8 748.546.3414. 90 35. 9551. 5122. 7] 551198 2/160. 5 
15 11.709. 4 788.72 47.2 33 188 323 96 152. 30123. 30 50 198. 9161.1 
11612. 410. 1 70| 59-1 7-8j] 3 103.7 1 ze : [2 * 7199.711617 
| | 2 106. «| $5.21 971153. 111240) 57/299 
1713.21 7 77] 59-5148. 5 2 6. 3 58153. 9124. 60 380205. 5/262. 4 
1814.12. 3) 75160-0143. 1 30 5 99 154.6012. 55/6233. 
1914.8 12.0 79 61·4 49.739 188.8 3.186 135.4 125-9) bol2oz. t 63. 6 
e ee s. 5 2702-5 64.2 
ee eee e „ „ ee 2501156. 21120. 51,22 11202 
42116. 3 126 ad i 2 2 2 37.45 157 0/127. 1) (621203- 61164. 9 9 
2217.13. 1 921937 SM 11 1 % 6 0357. 80127. 7 631204-4|16s. 5 
2317.9 14. 5 8364.5 52.243 3 20. 6 . 18 128.4 64205. 2166. 1 
| 1 384 65. 352. 44} 111-3] 99: 4158˙5 . | 
| 24 18.7} 15.1, þ{95- 34 59-0 . e 91.2 05159. 3129.0 2 9 166. 8 
2620. 2 76. 4 66 [06.2 1 - To 07 160. 91130. 3 67 207. 5168.6 
4 27 $2.0 17. 8767.6 54.7 1118.5 85 08 161. 8 30. 9 68 208. 3168. 7] 
2821.812638 65.458407 | ** — og |162. 4131. 5 69 299.0169. 3 
292.018.2899. 5% 918.6 4 10163. 232. 2 79209. 2003869. $ 2 
30 23.3 8.262.182 9 56.6, L herein a b r: 15 764. 632.8 2710210. 6 61170. : 
$7 [24-1 21 $71,757 72.305 * N. 8 ol I2 69.4 133.4 720211. 40171. 2 
2 20.1 | ah Load. 57-9] 7 118.9 g6 31} 13 165. 5 [134- o| 73212. 1171. 8 
R 17.4 34 3.59.2 8417.7 56.2 146. J. 7773.7753.1 
18 „ - - 7.515167. 11135- 30756137173. K 
8 22.0 95\73-5] 59.8] 5511295] 97-9 of” rar off >6|a14-31175 
Ai 96/74. 65. fer. e 98:8) 19/168: $136: 61 71215 155 3 
| 37.125. (23-3 \ 97175. 5 nh” 9.4 13169. 4137.2 78216. 21174. 9 
3829. 5 23.9 98 7. 2 61.7 380122. 99 170. 2137. 8 591216. 8175. & 
39 38.3245 69 76.9 5-3] "Oe hen ap Feed foes a Hit 4, 6/178. 2 J 
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Difference of Latitude and Departure for 43 Degrees. 
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Lat. 


88. 5 


89. 2 
92.0 
90. 7 
91.4 
92.1 
92.9 
93.6 
94+ 3 
95.1 
95.3 
96. 5 
97+3 
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Lat, | Dep. Diſt] Lat. 
32. 4123. 4 241 176. 3 164. 
133. 10124. 1 42 77. 0 
133. $|124. 80 4377.7 
134.6125. 5 44178. 4 
5135. 3126. 2 45179. 2 
36. 0126. 8] 46179. 9 
136. 8 127. 5 47180. 6 
137. 5 128. 2 48| (81. 4 
138. 2128. 9 182. 1 
139.0129. 5 182. 8 
39. 7|1 30. 2 183. 6 
140. 4130. 0 184. 3 
141.1131. 6 85. o 
141.9132. 3 54185. 8 
142. 6133. 0 180. 5 
143. 30133. 6 187. 2 
144. 1|134- 3 i$7.9 
144 80135. of} 58|r88. 7 
145- 51135- 7]| 59|189. 4 
146. 31136. 4 190. 1 
147.0137. 1 190. 9 
147.7137. 7 191. 6 
148. 5 138. 4 192. 3 
149. 2139.1 193.1 
149. 9139. 8 193. 8 
150. 7140. 5 194. 5 
151.4141. 2 195.3 
152. 1141. 8 925 
152. 9142. 5 6916.7 
153: 61143- 2\| 701197. 5 
154. 31143- 91271 [198.2 
155.0144. 5 72198. 9 
3155.801452 73199.7 
156. 5 145.274. 4/1! 
157. 21145. 60 75 [201.1 
58. 0147. 376201. 91 
7158. 7148. o 202. 6018 
159. 4148. 6 78203. 318 
160. 2149. 3 79204. © 
160. 9150. 0 80204. 8 
161. 6150. 7 205. 5 
162. 4151. 4 82286. 2 
163. 1152. 1 83207. o 
163. 8 152.7 841207. 7 
5/164. 6|153-4i] 85208. 4 
165. 31154. 10 86209. 2 
1165, 01154. 80 $7 
r66. 7} 155. 5 88 
167. 5/159. 2]| 89 
168. 1156. 8 90 
168.9157. 5 2910212. 8 
20169 7153.2 213.6 
317g. 4158. 9% 93214. 3 
171. 11 59. 5 94215. 0 
171. 9169. 2095215. 7 
572. 60169. 9 96216. 5 
173. 3161. 6 97217. 2 
174. 1162. 3 98218. 0j2 
174. 80163. 0 99 218.7 
175. 5163. 6300 [219.4 
| Dep. | Lat. Bin 
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Difference of I.atitude and Departure for 44 Degrees. 
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= eb. Diit Lat. Dep. Ditt] Lat. Diſt | Lat. | Dep. Diſt Lat. | Dep. 
1000. 70. 9142.4 87.0 150. 2tz5. 7 241 173.4 167. 
201. 643.022] $7.8 130. 9 ** ie! 
302. 3143. | 88. 5 131. 61127. 1 174. 8 168. 8 
402 0 44+ 5 $9. 2 132. 4127.8! 44/175. 51169. 5 
53. 8045.1 89.9 133. 1128. 5 45 176. 270. 2 
bo. 7 45-5; 90. 6 133- 8[129. 2 176. 9/170. 9 
7 8.0 2.46. 5 991.4 134. 5129. 9 177.7171. 66 
80 5. 9147. 92. 1 135. 2130. 6 178.472. 34 
9 ob. 3 . 047.9 92. 8 135. 9131. 3 179. 1173. 0 
102.225. 42 93.5 136. 7132. 0 179. 8/173. 6] 
101.9 7.0 « +1 $9- 3] 94. 2 137. 4132.7 180. 5174. 
28.005. 3 85,0 94. 9 14 gh | 
329. 0 2. 550.7 95.7 138. 8134.1 182.0 175.7 | 
1410. 109.7 2151.4 96. 4 139. 5134.8 182. 7176. 4 
15 to. & 10. 4 3.9152. 1 1 140. 3135.4 55 183.4177. 1 
161. 216 752.8 97.8 141. 0136. 1 184. 1177. 8 
17112 8 83-5 98. 5 141. 7136. 8 184.9178. 5 
1872 5 54.2 99.3 142. 4137. 5 185. 6179.2 
1913. 2 3 854. 105. 143.1 138.2 156. 3179.9 
— 4.4.3.9 Bc ($7: 51.55: 6 100. 7 143. 9138. 9 187. 00180. 6 
2115. 58. 3 56. 3 101. 4 144. 60139. 6 187.7181. 3 
2215 57.0 102.1 145.3 140.3 188 4182. o 
23 bay 7157.9 52. 9 45. 00141. o 189. 2182.7 
24/17 *« 4; 53. 103.6 100 i46. 7 141.7 189.9183. 4 
2518 159. 104. 3 05 147. 5/142. 4 190. 60184. 1 
26 j18 959. [05.0 101 143. 2143.1 191. 30184. 8 
2719 8 65 105.7 | 1oz. 1 148. 143. 8 192. 1185. 5 
28 (20. 316 f. 106. 5 102. 8 149. 606144. 5 192. 8180. 1 
29.9 ho v1. i 107.2 103. 5 150. 3145. 2 193. 5186. 8 
Zo NENT 94- 74 92+ J 197-9} 194.2; 151. 11145. 9 194. 2/187. 5 
31 22. bs 5663. z| 108. 6 164. 2210151. 8/146. 6 194. 9 188. 2 
23.222 2,63. 521,9. 3 105. 6 152. 5147. 3 195. 61188. 9 
33 23 9 64. $31 010. 1| 166, 3 153. 2[147-9 190. 4189. 6 
3424. 0 55.315 54 110,8 1707. 5 153.9148. 6 197. 1190. 3 
38029 2 1 3 3160. © 111.510 18154. 61493 197.8191. 
9 28· 925.7 | BY 60. 112.21 16155˙ 41500 198. 5191.7 
37 28.628. 7 8167 112.9189. 171156. 1150. 7 199. 2192.4 
38 2326.4 = 8 113.1 109.7 181756. S|151.4 200. 00193. 
9 28.3272 268. $1 114.4 110.4 19157. 5152.1 200. 7193. 8 
e | - 51 5g- 5/\ bo 2 1 2182-8 201.4194. 5 
29.28. 070. 2 115.5 111.8 159. 00153. 202. 1195. 2 
4230. = 2 \ 5.70. % 62| 116. 51112. 5 159.7 I 3 202. "4p 
33 30. 92.9 171. 117. 2113. 2 160. 454.9 203. 60196. 6 
44 31. 630. 5 4.872 118.0113. 9 161. 1015. 6 204. 3197. 3 
45 [32+ 4} 32- 3 5.5172. 11% 7 6 161. 80156. 3 205. 5,98. 0 
3 Ve 273. 29.4 3 162. 6157. 205. 7198.7 
7335 8.32.6 974. 71 120.7 : all 163. 31157. 7 206. 4199. 34 
34. 33 775. 60 120. 3 ; 7 164. 00158. 4 207. 2 200. 
5,35: 3545 * | 1 146 4 164.7159. 207. 9/200. 7| 
S 136: 01 34+ 7 28.4 122. 3,118.1 165: 41159-8/| 99,208. 6/201. 4, 
8. 735. 877. 1 123.0118. 8 106. 2160. 4 251 | 204. 3202. 1 
27 5. 77. 8 123. 7119. 166. 9161. 0 210. 202. 8 
53138. 439 1. 378. 5 124.4129. 33167. 60167. 8 210. 81203. 3 
4 38.303 « ©| 79. 2 125. 2 120. 168. 2 162. 211. 5 204. 2 
5 39-53 7297 125.9 121.6 169. 0163. 2 212. 2204. 9 
6% 480. 120. 6 122. 169. 80163. 9 212.926. 6 
57141 84.281. % 127. 3 170. 51164. © 213- 60200. 3 
Ly el. 84. 2 123. 171.2 165. 3 214- 4JZ207. 4 
8945 2.7 128. 8 171.9166. 0 218.1207. 7 
25 38.488129. 5 172. 065.7 215. % 208. 4 
Di2} Dey Dep. Lat. Dut Dep. Dep Lat 'Dep | Lat. 
for 46 Degrees, 25 


Difference of Latitude and Departure for 45 Degrees. 


1:7); | Lat. Dep. j|Ditt| Lat. Dep. || Ditj wot. | Dep. Dit Lat. | Dep. [Diſtt Lat. Dep. 
wy oo. 7 oo. 7 6143. 143.121] 85. 6 85. 60181128. o e 170. 470. 4 
201.401. 4 62 43˙8043˙8 22 85. 3 86.3 32ſ128.728.7 42[171. 1/171. 24 
32. 1002. 1 6344. 544. 5 23 $7.0| 87. 0 83/129. 4129.443171. 8171.8 
4102. 8 oz. 8 64/45-3 45-31} 24j 87. 7] 87.7 84130. 11130. 1 441172. 5/172. 5 
5 03. 503. 5 65 46. 046. [ 25| 88.4 88.4 $5130. 8130. 8 45 173.273. 27, 
504. 2 04. 2 6646. 7 46. 7 26 89. 1 89.1]| 86/131. 5131. 5 46/773. 9173.9 
704. 904.9 6747. 4/47. 400 27] 89. 80 89. 8 87jt32. 1132. 1 47/774. 0174. 6 
8 os. 705. 76848. 148. 10 28 90. 5 90. 5 88132. 9132.9 4875. 4175.4 
9 00. 406. 4 6948. 848.80] 29} 91.2 91. 2 89133. 61133. 60 49}176. 170. 1 
1000. 17. 1 7049. 5H. 5 ee 134.3801265 176 8 
1107. 80 . 5 715. 250. 2013 92.6 92.691135. 1135, 12510177. 51177-5 
1208. 58. 5 7250. 950. 9% 424 93-3] 93-31] 92135. 8135. 8 52 178. 21178. 2 
139. 209. 2 7351.65. 6% 33] 4.0 94.0 93136. 5/136. 5 531178. 91178. gf 
149.999. 9 74523. 52.3 34] 94.7 94 7 9437.213720 54/79. 60179. 6] 
15 10. 610. 675 5350530 35] 95-5| 955 951137- 91137-9}} 55/180. 3 180. 3 
16 11. 311. 3 7053. 753. 7 36 96. 20 96. 2 9638. 6138. 60 560181. 0 181.6 
712.012. 7754.44.40 37 96-9] 96.997139. 31139-3 571181. 7/181. 7 
1812.7 12. 7 7855-255. 20 38 97-6| 97.6 98140. fig. off 58182. 4 182. 4 
1913. 413.4 7955. 955, 9 39 98.3] 98. 3 99.40. 7/140. 551183. 1183. 1 
20 14.1 4.180 50. 656. 6 40 99. 0 990/0141. 4141. 4% bo|t33. $1133. 8 
2714-8 148 51 57.3573 141] 99-7] 99+ 7||201|142.1 142+ 126115534. 5 484. 5 
22 15.615. 6 82 58.058. o 2 100. 4 100. 4 021142. 8 142. 30 62/185. 3185. 31 
2316. 3016. 38358. 758. 7 43] 101. 110,1 03143. 5143. 5 630186. 01156. of 
2417.07. 0 84 39.4 59.4 44| 101. 8101. 804144. 214 2 64/186. 7180.7 
25 17.717.785 60. 169. 1 45 102. 5 102. 5 05144. 944.9 65/187. 4/187. 4f 
2518. 418. 4 86 60. 869. 8 | 46| 103. 2103. 2 C643. 7]145+ 7| 65:5, 1 185.1 
{ 27119-I]19. 18761. 561. 5 47103. 9103.9 146. 41146. 0 7/158. 80188. 8 
28 19. 819. 888 62. 262. 2 48104. 6 104. 6 08147. 1147. 680159. 5/189. 5 
29 20. 520. 5 89 52.962. 9 49 195.4 10 5. 4 09147 8147.8 69.90.2192 
3021.2 21.2 9 8 2 50 106. 1106. 1 1048. 50148. ene 9.9 
31 21.9 21.9 [91 64. 3164. 3 151} 106. 8106. 5211149. 149.2271 191. 191. 0 
3222. 622.6 92 65.165. | 52 197. 510 f. 5 12149. 9149. 9 720192. 3/192. 3 
3323. 3023.3 9365. 865. 8 5] 108. 2 108. 2 13150. 50. || 73193. 00193. 0 
| 34 24.024 · o 94 5.5 50. 5 54108. 9 108.9 14151. 3 151.3 741193. 7/193- 7 
35 j24-7|24+7j| 95 67.267. 2 55 109. 6109. 615/152. 0 £52. ofl 751194. 197 · 4 
3625. 525, 5 96 67.967.9 56/1. 3119.316152. 157 76195. 2195.2 
37126. 2 26. 2 97 68. 61658. 6 57 111.0 11.0 19{153-4j153+4\ 77/195. 9{195- 9 
| 33 26.9 26.9 9865. 3 69.3 58 111. 7111.715154. 1 154.1 781196. 6 190. 5 
3927. 627.6 99 70. 07. o 59 112.4 112.419 154. $11 $4- © 791197. 3197.3 
40 28. 7 28. 310070. 7 70. 7 || 60| 113-1 113. 1 20155. 6155. 6 80/908. 00198. 
4129. 029. 0 bez 171-4 71. 4161113. 8113. 80221156. 3156. 3281198. 71198. 7 
4229.7 29.7 0272. 172. 1 621114. 5 114. 5 22157. o 157. 0| 820199. 41199. 4 
4330. 430. 4 0372. 873.8 63115. 3115.3 23157. 7157. 7 831200. 10200. 1} 
4437. 131. 1 0473. 573. 5 64/116. 0110. 0 24/158. 4158. 4 840200. 8200. gf 
4531.8 31. 80574. 274. 265116. 7116.7 25159. 1159. 10 850201. fol. 5 
4632. 5 32.5 0674. 974.9 66117. 4117.4 260159. 8/159. 80 86202. 20202. 2 
4733.2 33-2 07 757(75˙7 67 119. 1118. 1 27160. 51169. 5 87202. 9/202. 9 
48 33.9 33.9 0876. 476.4 68118. 8118.8 2661.2 2 5 85203. 60203. 6 
49 24.6 34.6 0977. 177.10 69119. 5119.5 29161. 9161.9 890204. 3 204. 3 
5035.413554 IS 77.8 2-8 70120. 2120. 2 30 162. 6 12.6 901205. 1205.1 
5136. 136. 111178. 578. 5 171012. 9 120.31 163. 30163. 302910205. 80208. 8 
52 36. 8 36. 81279. 279. 2 72 121. 6 121.6 2164. 164. C 92/200. 5j206. 5 
53137. 5 37. 5 1379. 979. 9 73 122.3722. 3 33164. 7{164. 7 92/207. 2/207. 2 
5438. 2 38. 2 14 80. 680. 6 74123. 0123. 0 34165. 5165. 5 941207. 9/207. 9 
55 38.9 38•9 / 1581. 381. 3 75123. 7123. 7 35 166. 2166. 2 95/208. 60208. 6 
5539.6 39. 6 1682. 082.0 76124. 4124.4 30166. 9166. 9 96/209. 3/209. 3 
5740. 340. 31782. 782. 7 {| 77125. 2125. 2 37167. 60167. 6 972 10. 210. o 
58 [4.04.0 1883. 483.4 78125. 9125. 9 38168. 3168. 3 980210. 7210. 4 
5941. 741. 71984. 184. 79126. 6126. % 39169. 00169. 0 99 211.4211. 4 
042.442. 4 2084. 884. 8 80127. 312.3 40 169.7169. 7 300|212. 1212.1 
Diſt] Dep. Lat. {|DiR Dep Lat. Pint Dep. | Lat. E Dep. | Lat. Pin Dep. Lat. 
1 — — tor 45 Degrees. 
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SouTH Coast of England, bounding the Britiſh Channel, 
and the oppoſite Coalt of France; with the Latitudes and 
Longitudes, and Time of High Water, and the Time 

the Current runs in the Offing of ſome Places. 


— 


5 —˙ Lat. Long. H. W. Lat. Long. 
Engliſh Coaſt. | M. D. M. D. M. Freneh Coaſt. H. M. .M. D. M. 
North Foreland j10 30051 25N 34 E. [Dunkirk — 2 os SNN 2 27E. 
Ramſgate — 10 3051 20 30 [Graveline — 1 4351 o | 
Deal | 10 30051 14 
he Downs — 10 30151 25 
South Foreland 10 3051 12 
Dover io 3051 7 
Nye — 11 155 
Dungeneſss——[ 9 4565 57 
aſtings _— 10 15150 52 
Beachy Head —| 9 $5159 48 
Zrighthelmſtone 9 55159 50 
rundel 5 — 9 45159 $0 
Shorcham ——| 9 45159 51 
he Owers — 9 1515 39 
hicheſter Harbour 11 3059 47 
Portfmouth — 11 15159 48 
Spithead Road —| 9 3059 48 
owes I. of Wightfro 45]59 48 
St. Helen's Road | 9 650 43 
Bembridge, I. Wi. 10 1 550 410 
2unnoſe — 9155 35 
atharine's Point | > 35050 34 
Needles 10h. 15m} 9 30150 42 
hrift Church — 8 38/50 46 
Pool, Dorſetſhire | 9 050 46 
Peveral Point | 8 48/50 36 
St. Alban's Head | 8 30/50 35 
Weymouth — 7 3050 38 
Bill of Portland | 7 15050 31 
Exmouth Bar — 6 30/50 38 
Exeter — 1 © Oj50 45 
Torbay —- 5 15159 28 
Dartmonth — 5 15 50 25 3 30 
Start Point — © 1050 [345 


2 

30 Calais — 1 3050 57 | 1 

35 [Cape Criſne: t 3050 50 | 1 

30 [Boulogne — 10 3050 43 | 1 

22 [Abbeville — 10 3050 7 | 1 

50 [Diepfpe — 0 3049 57 | 1 

6 Havre de Grace 9 of49 33 | © 

34 [Rouen up R. Sein] 1 15449 27 | TY 

20 [Sein R. Mouth | 9 949 30 © 

oW||Can — 19 ol4g 11 | © 

30 [C. Barfleur —17 30149 40 | 1 
15 [Cherburg — 7 1049 38 | 1 34 

I 

I 

I 
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1 

3 

3 

4 
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5 £1 


—— > — — . y & 
2 © WP * - 2 2 * 
. . L 4 a ” 1 3 — a 0 
Rr 2 , es 
- 1 — | 
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40 [C. de la Hogue 0149 45 | 
55 [[Coutancde 49 2 
4 {Granville — 6 ofg$ 50 
6 Avranches — 0148 41 
16 St. Malo — ol43 39 
55 [Seven Iſlands — os 48 
52 [ide de Bas — 3 45148 45 
21 {|Uſhant — ; I}. 30 


o MGM 


14 IBreſt — 3 4518 23 
36 T1 


54 [ The Current in the Mid. Channel in 
50 N. E. about 1 H. 30 M. after High Wa- | 
| ter; and it runs off Dungeneſs 4 H. to | 

30 IA and an Half Hours; in the Downs 4 
30 Hours; and Eaft in the King's Channel, | 
3 Hours after High Water 5 | 
The following Table ſhews the Time f 
High Water at the principal Headlands, } 

Sc. in the Channel, on Full and Change 
Days, and the Time the Current runs at- 


e rxfrfeßeßeteteftt ß 


1 Prall, S. P. of Dev | 6 10050 15 | 3 53 iter High Water. | 
| Pl. utn — 1 6 15150 25 | 4 20 zh 5 A 20 
| Eddiftone ———| 5 48050 9 | 4 19 I be Current runs after H. W. 

Rom Head m—| 6 45 21 [4 20 {| High Water. H. N. H M. » H. M 
 FFalmouth — 5 2005 10 | 5 12 At the Lizard at | 4 3<| 3 08 8 7 
Liard Point — 4 3049 57 | 5 14 [Off che Eddiſtone | 5 30 3 eO S8 
Mount's Bay —| 5 oltzo 5 | 5 45 [Off the Start 16 1icf 2 30\.= =1-8 
Land's Fd — 4 3oj5o 6 | 6 Off Portland BT 1-6 3h 
Scilly J. -—| 3 45050 6 | 6 49 [Off I. of Wight | 8 14] 3 1508 8 
St. Marie's I. | 3 45149 58 | 6 40 [Off Arundel 5 id 20 — 
aldern. & Caſkets|12 (49 48 | 10 || and Shorham F| ? '| * Toy £ 
Guern.l. & Sark I.] 1 30049 30 | 2 47 [Off Beachy — 9 45} 11507 = 
ſerſey I. o 30049 » [2 6 [Off Dungeneſs 10 36 4 of= & 
>t-Agnes' Light H. 49 56 6 412 Os N hn 


Note, H. W. ftands for High Water; R. for River; I. for Iſland; P. for Point; and C. 
ſor Cape,——The Longitude is reckoned from the Meridian of London. 


NoTz. The Variation in the Engliſh, St. George's Channels, and on the Eaſt Coaſt 

of England is about 24 Degrees Weſt, and about the Orkneys and Shetland Iſlands about 2 
Points, one the Wettcrn Coaſt of Ireland 24 Weſt, and is found to vary between 11 and 
12 Minutes Weſterly every Year, or a Degree in about 5 4 Years, therefore, by adding a 
Drg:cr tor every 5} Years to the Va;iation here given for'17$4, you will have the Variation 
neatly for any ſucceedipg veer, — — IC INTITITINE | | 
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End Weſtward 


From 'Land's _— . N. _ 
4 | . fo. M. 
in. Wintertonneſs Lights 9 45/52 49 1 50 
2 ritain — — — | Y armouth — 9 39/52 45 {| 1 50 
£ | H. W Lat. Long. Leoſtoff 10 — 9 952 35 1 52 
| H. M. D. M. [DM. ¶Leoſtoff Light Houſe 52 48 
Land's End — 4 30/5 6 | 6 oWlSoleBay —| 9 30152 24 | 1 50 
Cornwall  —— | 4+ 32]52 1% 5 $9 orfordneſs 19 45/52 10 | 1 20 
t. Ives Bay ——| 5 452 8 | 5 22 ||Harwich 10 h.zom. [II 552 o 1 20 
Hartland Point 14 3351 3 | 4 39 {[lpfwich 11 - yon. GAs 3 72 ns 
undy Ifland | 5 1551 73 4 52 [The Cur, runs til! fr © = 
arnſtaple — 51 6 | 4 24 ||Kentih Knock 
Boggy Point ——| 5 29]S3 10 | 4 27 the Eaſtermoſt | 
Morte Point — 451 13 [425 Sand in the bio 20 4 
Foreland Point — 1 16 | 4 1 King's Chan- — | ” 
King's Road —| © 5051 29 | 50 || nel, N. of the | | 
riſtol — 17 45 9 2 Downs. 5 | 
aldy Ile =—— 5 39}5* 37 | 4 50 g's Channel | 1 
wanſea — 5 oj51 49 |4 1 |} along the Swin to 3051 38 1 16 
Milford Haven light 133 I Runs 2 0 1 
| Houſe 6 cſ5145 | 5 © [|[Margate — n og 25 | 1 20 
[Smalls Light Houſe | 9 51 45 | $ 14 The Nore — ot 34 1 6 
St. Bride's Bay 9 951 48 5 6 [[Sheerneſs — 2 oj53 31 | o 50 
St. David's Head | © 451 55 | 5 10 R. Medway, Ro- | 
Newport „ cheſter and Cha- o 45/51 25 0 36 
Bardſey Ile — 8 3*]52 58 | 4 50 ff chem 
[Carnarvon — 8 30153 6 + 30 [Graveſend — 1 3051 23 O 25 | 
Holyhead N. Point | 9 45 = 5 | 4 46 2 — London | 2 46% 32 | © © 
Skerries Light Houſe | 9 45/5 - | 4 44 — 
Cheſter 3 — 10 30 4 1 1 Ile of Man. 2 . 
Liverpool — t 1553 22 | ; 1 | a 
3 „ [Calf of Man 8 — 300/54 1 | 4 38 
fem Dies [3.6 ſhaw e e, 
Kirkudbright ——j1k 954 45 | 35 ABS: 5 4 21 
St. args an Light IF of Lf — e e e Shes 
Houſe —ſ 4554 31 3 38 fl wa 10 30154 12 [435 
Edinburgh — 4 my 58 | 3 12 ariation 24 El | | 
Mull of Gallowa 11 054 39 |} 5 © | | | 
Arran Ie ö The Orkney ljles. 
Mull of Cantire 10 30055 17 | 6 0 [|PentlandSkerries Iſle 11 oj58 36 | 3 1V 
Lewis's, S. Point - 59 48 | 7 54 Old Head, S. Point 5 1; 
Lewis's, N. Point 58 37 16 54 || of Orkney I. Jrt ofs8 40 | 3 © 
[Dungſby Head 58 45 | 3 6 {|Ronaldſha N. Point | 
Tarbet Neſs —— 898147 36 | of Ditto 10 30 59 22 | 2 30 
eter Head or Buch- | 55 — 
q — enrt 3 W607 30 | I 34 | Shetland Ves. 
4 „ 2" 5 16 : 5 Fair = | — 4 9139 30 1 380 
Rey ie Licks Houle | 4 36656 20 / pe 1814.00” 
. 1 S. Point of the Shet-| | „ 
St. Abb's Head 39155 54 | 1 58 land Iles py 5 
3 033 $$ 427-59 
Berwick. — * 31 47 | 1. 5*- Lambo Neſs N. P. TT” 
{Holy Iland ——| 2 39155 41 | 1 38W ths © | 
St | of Ditto Iſles 4 ©cj61 15 2 6 
aples — 39135 39 32 [Welt Faro Iflands | [62 o | 6 30 
[Sunderland Point 3055 35 1 32 waged | FEE. 
- Rockal, looks like | 
* " an Hay Stack | 157 22 [10-30 
I 
ay - ' The Coaſt of Ireland. 
1 2 |[Old Head Kinſaie 51 310 $ 47 
o 56 ||Kinſate Harbour | 51 3 $46 
2 26 [Cork Harbour | 51 42 | B 35 
0 22 [Voughall Bay 52 
10 [Dungarvon Bay 32 1 73 
o 8 Elwaterford Haven 3 
© 3 IßSaltees Rocks — 5 3052 3 | 7 
O 27 [|Cernfore Point — 32 11 6 11 
12.35 Tuſker Rocks 7 2 11 | 6 45 
115 [Wexford Bay — 52 21 6 <2 
1 —— 
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H. W. Lat. 1 DG 5 I 
Dan wx | Weſt Coaſt of Spain and [ 
hes Head. 152 52N.| 6 30 W. Portugal. | i 
Wicklow Lighthouſe] 52 58 638 ow | — 
odlingridge Buoys 53 8 6 32 Cape Ortegal 3 ©[43 47 N47 34 | 
ublin Bay — 10 30153 20 | 6 43 [Cape Pinas ——|3. c[43 51 | 5 47 
Hoth Lighthouſe 5$3 22 [6 41 C. Corunna ——| 3 0143 55 |9 10 
Lambay Iſland —| 53 28 | 6 40 [e. Prior —|o 043 38 |8 25 
St. Patrick's Iſland $3 35 | 6 35 [C. Finiſterre— 3 1842 52 9 13 
Drogheda Bar — 53 44 | 6 42 [vine del Conde | 41 11 |8 20 
undalk Bay 53 57 | 6 42 O porta, or Porta Port| 3 1541 19 |$ 22 | 
arlingford Bay — 54 © | © 37 ||Bayonna — 4 4542 3 |8 45 | 
Te 3 54 5 | © 42 Burlings — 39 30 9 23 
Strangford Bay — 54 17 | 6 15 Liibon — 2 453838 42 9 3 
Mew Lighthouſe | 64 41 | 6 4 [C. Roxent — 1 08 46 9 Jo | 
Belfaſt 10 1554 40 | 6 20 [c. St. Vincent 37 2 345 
Larn Harbour 54 53 | 6 14 [Cadiz 6 {| 4 30136 31 | 6 13 
The Maids off Ditto 54 5 6 12 [Cape Treſalgar | 136 10 [5 53 
air Head — 55 15 | 6 30 [Gibraltar TE? 36 6 [4 53 | 
Raughlan Iſland 10 15/55 20 | 6 36 ||— — b — 
Fortruſh — 33 0 LES "iy | 
1 gf 36 |8 22 || The Coaſts on the Main Conti 
ape Clear Weltward| 3 15/51 18 | g 46 nent within the Straits. 
aſtnet Rock — 3 952 13 9 51 | | | —— 
Crook Haven ——| 3 951 19 | 9 55 1 Lat. | Long. 
Mizen Head —— 3 951 17 10 1 Places Names. D. M. ID. M.! 
Dun Manus Bay 51 28 jio 1 [IU Malaga 36 42 N} 4 OW 
Sheep's Head — 3 951 24 flo 2 [Cape de Gat m— go 4. | 
Bantree Bay 15? 26 flo 2 Cape Paul — 838 I; 49 1 
The Cow and Calf (57 26 flo 22 Alicant — 38 35 10 15 | 
Kennere River —— 3 051 37 10 14 [cape St, Martin — 38 46 fo 30 E 
The Skelling Rocks| [$1 40 io 24 [Valencia — 39 35 o 0 | 
The Blafkets 51 58+ 110 36 Barcelona 1 26 | 2 18 
Ballingſkellings Bay | 3 15151 42 | 9 14 [Marſeilles — 4 18  ; 27 
Bray Head 3 3051 47 fe 39 Toulon — 4 3} 
Dingle Bay — 3 3051 55 o 26 ||Genoa — 4 25 | 8 40 | 
Ferriters Illes ——| 3 3051 55 fro 36 [[Leghorn —— 3 28 10 30 
_ Smeriwick Harbour 3 3052 5 to 28 [eivita Vecchia —j c i 
Branden Head Bay | [52 10 [10 23 [Romſe—: — 41 54 |12 34 | 
Carry Head —— |] 52 15 10 13 [Naples | —— 1 4 51 [14 20 
Loop Head, or Mouth] | 1 Cape Sparte vento — 7 55 116 45 | 
of River Shannon 3 4552 23 0 14 | Cape Colonne — 38 5 18 2 
Galway Bay 6 3053 10 | 9 3% Gallipoli —|4 23 8 23 | 
Sline Head | 7 0153 20 flo 40 [Cape St. Maria, or Lucia 30 45 |'9 © F 
Black Rocks — 53 55 110 47 Ancona — % (13 30 
Broad Haven —| 7 ej54 6 ſio 38 [Venetio, or Venice — 5 25 2 4 | 
Donnegall Bay [ 54 30 | 8 45 [Zara — 4 30 16 35 
[Cape Telling 54 38 0 23 [[Raguſa i 10 118 50 
Tory Iſland | 55 9 | 8 50 [Cattaro | | 42 47 119 17 
North Cape 155 15 {| 8 30 [La Valona —— — 440 35 |21 15 
Entrance of London-| oe Lepanto — 238 20 |22 42 
| Gerry Lough 7 30055 12 7 39 [Cape Matapan, or Caliga [36 33 22 41 
Mouth of the Bann * 3 Cape St. Angelo, or Anguloſ 36 32 23 56 
I River — 55 10 | 7 17 {|Athens — 38 58 24 5 
arrickfergus Bay 154 45 | © 10 [Cape Martelo South Point } 
[! 5 . | . of 1 e 
3 | | Cape Colom, or Colonne 24 42 
i Weſt Coaſt of France. Salonica — 284 
— | | Cape Monte Sanct)ꝰ —440 26 |25 2 
Ille of Uſhant 5 1348 30 N 4 soaWIIGallipoli — 1 53 2 20 
Breſt — 4548 23 4 26 | Conſtantinople ma—_—_ 28 875 
Penmark Point 3 O47 52 4 20 [Cape Barbador, or Baba 39 30 [26 30 
Belle Ile ——| 3 30147 21 | 3 13 [Smyrna — — 38 28 27 25 
Angers — 1 6047 28 o 34 [Cape Barbernola, or Blane 33 9 |26 32 
Rochelle — 3 45/46 i 111 [jEphetus | - —_— 1978 
N antz ———— © 0147 13 | 1 30 Antiochetta 36 10 36 17 
Bourde aux — 3 944 $2 o 30 Scandaroon; or Alexan- | 
| — 1 3 30745 29 . | 125 | dretta — 36 26 
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3 — eee "Lat. a Long. 
Sr ngrgg b. M. D. * 
FE | Lat. Long. 42 52N.118 
| Places Names. D. M. D. M. 007mg o 42 29 46 
I | ———— 36 iN. 36 18 E. Cor —— 33 15 [20 10 
Antioch | — 35 42 37 24 Zane halonia | 37 46 [21-14 
— ny te i 
1 
fi oli 2. 31 48 6 : | hipelago. : 
| Trips or Jaffa 32 45 |3 nr in The Archiþ 89% __ 13 
raten | 31 * — 5 M, 42 40 ]z5 17E. 1 hs | 
| | Alexandria | | 2 Ss 41 21 25 wok * — 39 9 18 37 dip 
Cape diele 32 54 [13 10 [Metyline Le. Olivia 38 57 5 38 0 
1 a — 33 33 5 . Siatto, — — * * 12 
| 37 3 Scio, or Xio Oy ee 1 
ce Bon = =» ho ior FS Bo | 
Tunis i KC” 37.35 PS” "Y 
Bona LP. 8 Tino 37 37 124 52 1% 
Seven Capes = / 11 or | TR! 
Gigeri 35 — 4 if FORD Fermina, 37 - 24 $8 Ki! 
: ly's 3 P er mie | 175 
3 or Dell 36 50 * Serfante, or Sifanto 1 : £ + Jon BEI, 
Tenes 3 ; : 4 TT. 
{Cape | —:5 2 |o 26 wy * Cape St. Johnſz5 10 [24 © Wt 
2 | | 3 E A Cape Solom. 35 © 27 8 1 
| Cape Tr Tres Forcas — 135 -_ | : 4 1 8 2 N. End of Cape 36 27 28 28 | 1 
| ING I $2 1545 6795 — End Tranquil|zz 52 28 28 i 140 
Eaft, C. St. Andr. z 5 3 | . Ml 
Tlands within — Straits. 'E =. C. de Cattel za 30 33 oY ! | 1 ; 
=D Nr zentand. | 5 
—  ——wx [is | "Coo of Gr — BY 
|ivica — 2 233 fl. w. | RM 
— 32 9 85 133 Se a Ine ö | 13 
| | b Sem. an | . * WA 
by Tolare, So. F End ad of } *P 19 as 1 S. Point. J39 56N{ 30 * 
C. Reperade N. des 41 10 4 45 North ditto 3 0160 50 0 10 | 
| | lift —— Ar. | | 
— $0. F End of 7 2 . & &. o | 2 Brary S. [23 46e 9 | o 38 
N Nor. L Corſica 5 42 56 | 9 59 | — — 7 
Caprya 43 8 Coaft of Iceland. 
1 Liboay or Elba — . 00 * | e we 166 22 4 30 
Chriſto e e 5 13 5 Sound Royal l 66 20 16 32 | 
— or Palmeria = - 13 7 1 bo 5 26 20 32 
P. . 2 Whale's Ba — | 
leds, or Eſchia — YEP 
3 n 66 18 |26 % 
Corcola 5 — 38 16 ” [Grim's Na > 28 40 8 : 
— Ps 39 27 15 33 ies e ber. or Ss 
ons —ĩů 3; [5 ” 6: 4 5 0 
Allicur — IS 9. 4 {Beerenburg, or ] 8 0 
fee, „, e, n [ning mals | 
i] W. End 6 37 57 | | 
Pars — _—_—”] Coaſt of Greenland, 2 
Meffina 3 3 1 3 15 45 Point Look-out an» 17 6 13 8 
Syracuſe i IN —— N 37 7 5 — Horn Sound — Weſt. 7 45 4 45 
Pantaloria . Bell Sung 27 3S ; 
7 | 6 [13 nn e | 
Limoſa — 35 5 46 Charles 1. Black WW 15 
Lampidoſa ee {$48 Sos ay — 77 * FEES 
Malta een by = | | | —_—_— 
Dee Rock E "16 36. 88 


— 
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SA 11 


F Lat. Long. Wybourg bo 5goN|29 12 E 
— | D. M. D. M. Peterſburg 59 56 [30 25 
C. Cold N. end Va. W Memel $5 353 21 15 
Charles J. —|13 36/79 6 [is 2 E Narva Yaſs” 4a 59 15 28 20 
Ile Amſterdam 79 49 |12 45 Demes Neſs Ligh 57 39 22 21 
Fair Foreland 79 18 fro 50 ||{Koningſberg — 54 40 |21 53 
Hacluit's Headland|17 40079 49 10 46 antzic — 54 22 18 36 
Claven Cliff —— 18 2479 43 | 9 56 [Bornholm — 55 12 14 40 
Muſſin INe — 18 1380 19 ff 20 [Strael Sound —— 54 24 13 10 
Black Point -——| 9 42/78 28 18 38 ||Lubec CTY 54 4 11 40 
Table I. one of the | Anout — 56 40 20 
Seven ——| 9 3380 57 20 34 Leſon _— 7.2.7. 
[Smeerenburg 18 53/79 44 f 48 [Riga 57 © [125 10 
Dunkin's Iſle in Vo-[18 4779 42 | 9 59 Dogoret Lights 1 bo 4 56 22 35 
gel Sound —½0 38/79 52 |12 3o |[Koxcar — 5 1839 43 25 43 
one Iſland 76 15 23 40 NE MES =p 
Cherry, or Bear Iſle] 74 28 18 2 | 
5 88 T7" * PEE Cu 15 Holland and Flanders. 
8 From Wi zegate Straits io the © 5 
| | | Scaw H. W. 5; 3 1 20 
Naze. Helighland 54 17 |9 3 
Oe Bremen —1 6 053 30 4 9 © 
Nova Sembla —— 78 oN 70 _ © E Hamburgh 6 15053 36 9 55 
wiegate Straits by. 30 jv2 2 Embden — 112 15/53 13 T IS: 
Cape Candinoſe 168 45 143 15 The Texel ——| 7 3953-3. |] 4.43 
Cape Bars. 66 30 [41 50 [Amſteralam ——| 3 052 22 | 4 50 
Cat Nofe — 65 27 [38 30 [Antwerp —— ][ 6 9,51 13 | 4 28 
{Archangel —— 64 34 38 58 [The Brill! — ] 1 3051 55 | 4 2 
Cape Bona Fortuna] 66 © ſ4o 48 [Oſtend ———— 12 0ʃ51 13 (3 1 
Croſs Iſland — 166 25 40 8 ET 3 
Sweetnoſe . oy 7 139 54 op 
RiverKola Entrance 169 30 [35 35 | 1 
IKilduyn 1. | 69 34 [35 45 The . eftern Nes. 5 
Fiſher's I. 11 70 27 133 25 5 3 
North Cape « 71 10 [26 15 | | 
Surroyy 71 7 [23 8 [Cor -o — 39 41N|3i oW 
Tromſound 1. N 69 20 18 40 [Flores — 39 34 30 55 | 
Samien I. S. W. Pt.“ 169 35 6 15 [Fial — 38 32 28 41 
Lefort, S. W. Pt. 68 35 [11 12 [Tercera m——_ 38 39 27 6 
Werro, Iſland | 67 43 | 9 15 [St. George's — 38 39 [27 55 
Drontheim —| 63 26 T1 10 Pico, or Pic of A- 
Kate Neſs w—| 6125 | 6 0 zores  w—— 338 20 [23 20 
Hearle, S. end bo is | 6 xr |'St. Michael's 37 49 |25 36 
North Bergen — | 60 10 | 6 10 [St. IP — 7 o 5 
IBommel I. N. Pt. 59 25 6 2 8 
Whiting-eye Ligh WW 160 1 | 
udder 8 2 6 : 
— of Norway = 4. 7 1 Canary Hands, | 
Ferder Lights 58 25 10 3 BY oo 
[Chriſtiana 59 42 110 7 ; 
| — . 2 200 | 32 58 N|16 28W 
| . . adeira nd] 132 50 16 26 
Coaſt in 1 the Sound and Baltic. | . — 33 * 
| Ditto Weſt End 32 30 17 CY 
Koll Lights ——| 56 19 112 43 [Palma 8 28 37 [17 45 
Elſinore — 156 3 fra 4 |'Teneriff the Pic | faz 13 16 23 
Copenhagen — 55 41 12 46 Gomera — 28 6 17 $ | 
Falſterbo Lights $5 25 ff 54 |Fero, or Iſle of Fer- J 48 17 45 | 
[Talemer— 55 40 16 30 |Canaria, N. E. Pt. [28 x3 1) 33 
2 „I. N. Pt. 155 22 4 40 I. Fortune Ventura 23 14 14 26 
Stockholm — 59 21 [138 9 ſeven others N. E. | 
Gotland S. Point 56 56 [18 34 of this ; 28 5 


— 


| | Lat. Long. 
| | 1 „and Point Sauveur ——|16 $5Nj51 47W 
= Cape « de Verd Iſlands. 1 | 
| nw —|16 31 |61 50 
[se. 3 N. E. % | — _ |\Deſeada, N. Pt. — 1 24 |60 56} 
Pr. — 17 N [24 48 d. Pt. ditto 16 16 [bx 3 
St. Vincent's, S. P. 16 45 24 59 Petite Terre, I. ditto|16 14 60 59 
St. Lucia, S. Pt. 16 40 [24 35 Illes des Saints, N. Pt. 15 59 6r 25 | 
Pt. Nicholas, E. P. 16 19 24 2 S. Pt. ditto — 54 61 29 
 Hifle of Sel, 8. Pt. 16 30 |22 52 ||Antigua, N. E. End — 7 3 (61 45 
[Bonaviſta, Engliſh | | _ V. Pt. — 
Road — 0-3 $3 1H. TS — 7 7 161 55 | 
Iſle of May ——| [15 10 j23 5 [Grande Terre, N. Pt. 116 40 61 g 
Iſle of St. Jago, E. 1 Pt. des Chateaux, dit. 16 14 [61 4 
t. — 14 54 23 26 [[Montſerat, N. Pt — 6 47 (62 12 
Iſle of Brava n 14 45 124 42 [Redondo Iſle —|;6 54 [62 16 
— — Berbuda, N. Pt. — 117 50 6 485 
Bermudas, N. P. | 32 35 4 28 = 1 1 * — a. 29 * 57, 
George 2 2 © [ada ie 17 3 3 | 
a y fs St. Chriſtopher's N. Pt. 17 = 62 42 | 
7 . 8 S. Pt. ditto — 7 24 * 31 
8 evis | 17 22 62 30 
"Wands in the Weſt in _ St. Bartholomew, E. Pt. 17 54 [62 44 
| W. Pt. ditto — 17 54 [62 53 | 
akon N. End —— 224 my 52 St Martin's. N Pt. — 18 92 62 57 
| South Pt. ditto — 13 7 59 45 S. Pt. ditto — {is o [63 3 
' |. Eaft Pt. ditto. ——[13 121 59 37 E. Pt. ditto) — 18 4 |62 56 
| Bridge Town ditto 13 91 59 51 W. Pt. ditto — 1s 51 |63 13 
 [Tobago, N. E. Pt, — 212 60 84 ||Anguilla, N. E. Pt. — 18 2x 62 54 
| Plymouth Town, ditto|[11 10 [60 27 | S. W. End ditto —\18 13 (63 15 
| Sandy Pt. ditto —{13 6 [60 32; Hat Iſie 18 38 [63 26 
5 Trinidada, N. E. Pt. Io 20 59 32 [Avis, ſmall Iſle — 1s :0 [63 35 
|| S. W. P. ditto ——| 9 34 61 10 [||Anegada, S. E. Pt. ——{18 36 j64 o | 
Sierra Iii 10 o 30 Virgin's Gorda Fort — 18 18 |64 13 
St. Lucia, N. Pt. ——|13 56 % 46 || N. Pr. ditto — 18 26 |64 10 | 
S. E. Pt. ditto ——|13 27 660 45 || S.E. Pt. ditto — 18 15 63 59 
S. W. Pt. ditto —|{13 30 61 © St. Croix, E. Pt. . 
IMartinico, N. W. Pt. —I4 51 [61 2646 W. Pt. ditto — 17 33 [64 51 
Fort Royal, ditto» 14 36 för 4 {[Tortola Iſle, W. Pt. — 18 17 (64 39 
8. W. Pt. ditto, or 3 E. Pt. ditto — 18 18 64 24 
Diamond Rock 14 24461 £ [St. John's, S. Pt. —— [18 4 (64 46 
S. E. Pt. ditto, or Sa- St. Thomas's, the Town 18 22 164 46 
| line Pt. ——{14 24 60 57 N. E. Pt. ditto 18 26 (64 41 
Carvel Ifle — 114 584 61 2 [Crab Ie, E. Pt. — 18 5 65 18 
Granada, N. ft. — Iz 23 |61 47 [Porto Rico, S. E. Pt. 8 9 65 44 
S8. W. Pt. ditto, or Sa- . N. E. Pt. ditto —— 18 39 |65 38 
lines Pt. —112 2 661 58 Fort St. Antonio —I18 38 | 
Fort Royal, ditto 12 64 [61 50 Cape Rincon —— 18 40 
St. Vincent's, N. Pt. — 13 12 61 16 : Cape Roxo © — 18 11 
1} S. E. Pt. ditto — 13 04 61 15 Mona Iſie—— 18 10 
King's- Town, ditto 13 02 61 174 Teſtigos Iſland — 11 6 | 
Dominica, N. Pt, ——|i5 39 61 26 Margarita, N. Pt. —|iz 7 [62 4 
South Pt. ditto —|15, 14 |61 21 N. W. Pt. ditto ——|;; 3 (63 20 
Point Mulatre —— [5 16 (61 16 S. W. Pt. ditto —— 10 47 |63 20 
Roncau Town — 15 18 fer 20 [Blanca Ifle, N. Pt. —— II 44 163 36 
Marigallante, N. End — [ 4 |6: 34 [Salada Ifle, N. E. Pt. 10 59 (64 7 
8. End ditto — 15 50 61 7 Orchilla Iſle, N. E. Pt. 11 51 | 
Sable Point, ditto 15 59 |6r 92 Rock 2 1 Middle Den 
Guadaloupe, N. Pt. —j16 40 (91 44 Bonair, S. E. Pt. rh 59 
8. W. Pt. or Baſſa- N. W. Pt. ditto 12 22 
terre ts 59. 6r 437. TY Grande, middle 11 55 
Point Malendure, dittoſf 1b 104 61 524 [Curacoa, N. Pt. — 12 33 
| | 1 | S. E. Pt. ditto © = 53 
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Lat. 
Hiſ iola = — | 
2 Enganno 18 27 
Old Cape Francois [19 40 
New Cape Francois 19 46 
Cape Nicolas — 19 45 
Cape Donna Maria 18 37 
Cape Tiburon — 18 15 
Port au Prince — 18 42 
Petit Grove 18 27 
Saona Iſland, E. End | 
Þ| off ditto — 17 53 
Altavala Ifland 
| ditto — 17 23 
Ijamaica, E. Pt. 2 58 
W. pt. ditto — 18 17 
| Kingſton  ——|$ 4 
5 Morant Keys off ditto|17 35 
Pedra Shoals E. Pt. — [7 20 
W. Pt. ditto — — 17 30 
| [The New Bear Rocks, fix| | 
fathom 16 20 
The Bugles —— 15 40 
Serranella, middle — 1 10 
{Rocks above Water —— 15 20 
Pearl Iſland — 4 53 
Swan's Iſland 117 20 
A Dry Bank — 38 
arcel's Shoals 8. E. Pt. 15 © 
Great Cayman, middle 19 20 
Little Cayman c 19 40 
Old Providence, middle {13 35 
| Andre's Iſlands, middle 2 30 
Cuba, E. End Cape Maze 20 18 
S. W. End, ditto fz 49 
Cape Cruwz — 9 42 
Iſle of Pines 1 
8. W. Ens ditto F- 39 
| 3 23 12 
IEaſt Reef, off Hiſpaniola 20 27 
North Reef ditto, E. Pt. 20 33 
{Triangle | [20 51 
Square Handkerchief, N. 
. 21 24 
| S. Pt. ditto——z1 5 
(Salt Key — 0 
Caycos, Iſles, N. Pt. — zz 15 
S. Pt. ditto — 1 12 
{Heneaga, N. E. Pt. ——z1 35 
S. W. Pt. ditto —|21 12 
Little Heneaga, N. Pt. z1 55 
Mayaguanna, N. Pt. —z2 51 
French Keys — 2 G2 
Acklin's Keys, S. Point 22 26 
Hogttie's Middle ——z1 45 
| South Key 22 21 
Atwood's Keys, E. Pt. 23 27 
Long Iſland, N. Pe. 23 37 
Key Verde — 22 12 
The Brothers, middle 22 44 


69 56 


| 


Button's Iſles 
Lowe's Savage Iſland} 9 


' Cape . har les, E. 


Rum Key 


Cat Iſles, N. Pt. 
S. Pt. ditto 
Eleuthera, S. Pt. 

N. Pt. ditto 

Green Key, S. Pt. 

N. Providence, E. Pt. 


S. Pt. ditto 
Berry's Iſlands, N. Pt. 
S. Pt. ditto 
Anguilla Bank, S. Pt. 
Double Head Shot Keys 
N. W. Pt. 


— 


163 46 Watland Iſtand, S. Pt. 


— — 


ö —ůů 
— 


23 52 
24 © 
24 36 
24 3 
24 45 
25 44 
25 17 
24 58 


Andros Ific, N. Pt, — 


24 0 


25 52 
25 21 


23 22 


24 8 


Orang's Key, S. Pt. — 24 28 


at Key, N. Pt. — 25 14 
Great Iſaac, N. Pt. ——/j26 3 
Little ditto 26 8 
Hole in the Wall, S. E. Pt:j26 5 
Abbaco Key — 7 o 
Matanella, Reef, N. Pt. 27 45 
Py Rocks — 7 20 


Lat. 


Cape Farewell — 
James Iſland, Bafhn's Bay 
Cape Ray, Dudley's, or 
j Diges's Cape — 
Ditts Hacluit Iſland eff 
itto 
Alderman Jones's Sound, 
ditto — 
James Lancaſter's Sound, 
ditto 


— ——— 


n, 
Cape Elizabeth 


59 59 38 N42 40 
71 40 57 30 
A 
76 48 59 7 
77 25 fü2 © 
bs 30 39 © 
74 10 o 
68 O 02 30 


— 62 35 e o 


Hudſon's Bay and Straits. 


The Latitudes and Longitudes| 
of the Coaſt of 
nent of America, from Baf- 
fin's Bay to Cape Horn. 
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Cape Reſolution | 7 


— 110 


Terra Nieva 
Saddle Back Iſland 
Great Bear Iſland 

Ice Cove 
Baker s Dozen 11 
Great Savage Iſlandiio 
| North Bluff —— 10 
|God' s Mercies 110 
Saliibury Iſland 11 
Nottingham, E. Endj13 
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End | 
Ditto, W. End 
Burgeo Iſles 23 W. 
\ Var 
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os zo 
60 47 
0161 48 
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0162 
Ol 54 
152 
957 
0162 
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9063 35 
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65 16 
66 20 
68 o 
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79 56 
690 


76 45 
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4 A. 4 N 
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H.W.! Lat. 


— 1 988 H. W | Lat. Long. 4 15 
1 3 | —_— 47 33 2 15 = 
Cape Walſingham 12 0152 40 Cape Spear "WY 
[Cape Diggs —1 2 0062 45 Cape Sr, Frances 47 34 1 23 . ; 
Mansfield, N. End ia 0162 40 Belliſle, Conceptio 16 14 
Ditto S. End — 12 061 35 Bay 10 4 — 29 n 
Isleeper's Iſland 60 10 Pacculao Iſland | * A 1 
1 2 ' 8 Þ - G Aces — 48 24 52 34 i. 
Sten s ss 35 int Gr 48 38 53 bn | 4.1 
Cape Pembroke 12 ojo2 57 Trinity Harbour | 48 3 3 14 
Large Swan's Neſt 12 (62 20 Cape Bonavifta —þ 7 43 15 33 1 
Cape Southampton 12 0/62 10 Inner Gooſberry Iſ- 1 1 
Churchill River 7 oj58 47 lan i 3 79 11 33 4 THE3 
Charlton I'tie —— 52 3 Stinking Iſlands 49 2 '5 | n 
Port Nelſon Shoals ' 7 0/57 35 "ape Freels w— 49 55 ” 35 | „ 
| {Hay River 7__0157 10 5.0 any px — — 2 Fo - 4 0 
WM ureto ny | pO (ET 
Newfoundland. Wadham Iſlands 449 57 {53 4 1 
Belle Iſle, N. Pt. | Isi 57 }55 35W||Cromwell's Lodge q50 32 153 75 ſet 
s. Pr. dro | [51 48 . bY (bY 
uirpon Harbour & $1 40 15 0g0 „ | = 
5 (>) 3 a Twelingate Iſlands 30 2 4 $453% 
Anchor Pt. Var, 24 9 | | 8 ; | "SS © FBS 
30 W — [Isi 15 55 47 [Cape St. John —| 3 In 
[Point Feroll ——: Js 4 [57 6 [Horſe Iſlands — 30 23 TRY 
St. John's Iſland | x 4c 50 157 20 ||Cape Partridge, 6 Fin 
{Point Rich = g 50 40 157 25 [[ White's Bay = 25 1 
Point Sable 50 24 57 30 Orange Bay — ”7 ps 1 
1 3 57 50 [Green Iſland “ J50 4 wt! 
Cow Head 49 $3 1357 5 : _ > BY 
St. Paul's Bay —| 449 59 [57 59 Dees, 29. Ft. 3 RM 
Cape St. Gregory, |  |[Hooping Harbour = 3 3 1 
Var. 229 40% W 49 23 [58 13 [Crouch Harbour | 150 50 | 1 
Bay of Iſlands NL Icroque Harbour © I. | 08 
Head — hs 16 [58 x3 St. Anthony's Cape, „ 1 
S. Head — [a9 6 58 24 || Hare By — oe} wy == 
Red Iſland — — [48 34 5% | 1 Bit 
Cape St. George, | | 25 ” HY | EE 141. 
| Var. row. | {48 28 % 7 || Coaft of Labradore. 1 
Cape Anguille 47 54 159 17 [Vork Point — [51 57 ma 
Cape Ray, Var, 20 | ein Fortune Bay . — 51 28 * 
SW. — 147 37 [59 10 [Orands Point | 51 24 1 
Burgeo — {47 33 [57 36 ||OldFortIflands, EI. * 
Pinguin's Iſland 147 22 56 57 quimaux Bay — 151 24 271 
Brunett Iſland, For- | Il Sreat Mecatina, Pt.“ 50 42 | ; 3 
tune Bayy—— 47 10 155 55 [Little ditto Iſland | {50 36 . 
Poren Pt. ditto | 147 36 55 35 ||Mary's Iſland —] |5o 16 1 
Fortune Head, 18% | | Waſkemaſhin Iſland] 50 3 HIER 
1 47 6 155 45 [Mount Iſle | $0. 8 | 1 5 
Cape Miquilon | 147 3 56 13 Eſquimaux Iſlands 50 10 ! i? a 
S, Pt. ditto | 45 34 56 3 [Anticoſti Iſlands, S.“ 1 * 
Point May — 446 54 15557 [ E Pt, 49 7 nn 
Point Gaules —| 446 47 55 40 & N. W. Pt. 49 48 4 
Chapeau Rouge, or | [Grande Bay — J5o 18 1 
Red Hat 46 51 55 21 [Seven Iſland Bay, F 1 1. 
Mortir's Rocks, off Entrance ——| | © (of 
1 ditto | — 147 9 154 50 [Bald Mountain —| "21 
Placentia Bay =— 47 © }55 Engliſh Harbour | 
Cape St. Mary's 45 52 154 3 [Hare Iſland, N. Pt. 
St. Mary's Keys 45 45 154 3 [Mount Camile 
Cape Engliſh —— 46 49 [55 24 [Cape Cat — 
-ape Pine 46 42 53 15 [Magdalen River - 
Cape Race 46 43 52 44 [Cape Rofiers —| 
Cape Ballard 46 49 |52 35 [Gaſpey Bay —| 
Black Head 147 3 152 33 Bonaventura Iſland 
Cape Broyle 47 7 |52 31 [Cape Ann — 
Bay of Bulls ——| 47 20 |52 24 | 


* 


— | T H. W. 


Lat. N 
Miſco Idaend, En- 
trance, Chaleur | 
Buy — 48 8 (64 16 
Magdalen Ifland, N. | 
. Point — 7 35 60 54 
S. W. Point | 47 15 61 54 
ICroſs Ifand, W CES 
Point — 47 46 [61 © 
Bird's Rocks 147 43 (60 30 
inland St. John's, N. _ 
| ap — 47 3 |64 5 
E. Pt. ditto 46 28 |62 © 
Cape St. Lewis — 46 O [61 48 
St. Paul's INand 47 13 159 57 
Cape Breton, N. C. 47 7 O 8 
Mira Bay | 46 5 [59 44 
IScatari Iſland ——| 46 3 [59 39 
— 4 
Breton 145 51 159 24 
ape Breton 45 54 159 39 
Louiſbourg 45 54 159 49 
Cape Canſo, Var. Th 
16. 15 8 30145 16 [60 50 
Iſland Sable, E. Pr. 
Var. 152 8 30 44 8 [59 55 
W. Pt. ditto (44. - 4 50 30 
Sandwich Bay, Var. 5 
14 10 9 o 45 8 (61 35 
Cape Southampton, 5 
13 53 10 0044 46 62 13 
Hall:fax Harbour, wy | 
W. 14 © Var. 8 044 36 63 23 
Cape Sambro, Light] T7 Os 
Houſe, 13? 35 V. 8 044 30 (63 27 
-harlotte Bay 13 30 | 
| ar. 8 O44 34 63 50 
Port Campbell, or E | 
Rofway 12 42 3 243 49 |65 12 
Cape Sable 1x 15 | $ C43 26 65 31 
[Seal Ifland 12 © | 8 3/43 25 |65 55 
CapeTaboque 11 45] 9 0143 48 66 1 
Cape Mary | 9 04 10 66 7 
IBreyer Ifland, Var.| 
11 15W. -—| 9 444 19 66 20 
Trinity Ledge —| 9 944 5 66 14 
AnapolisRoyal it 15510 0044 47 (65 43 
ape Chegnacto 
13 4©j1t ©45 25 64 46 
Rrrer St. John's | 
Fundy's Bay | —| 445 20 66 © 
Mount Deſart Rock“ 44 3 (/ 50 
>the s Ledge 5 43 1 168 45 
 JCape Ann? Light- | | | 
houſe | 10 0/42 51 70 4 
Boſton 19 0042 25 [79 31 
pe Cod 2 5 169 40 
antucket Shoals 9 of40 10 68 55 
Ditto Iſlands | (441 14 (69 23 
oman's Land — 41 18 {0 26 
Grey Head w—— 41 23 70 30 
 JRbode Iſland Harb. 41 25 71 15 
udith Point 47 17 71 28 
lock Iſland Middle 40 $7 FR 37 


Campeachy 
St. Piedras —— 


MontickPoint;Lons 
Iſland 


—  — U—— 


Sandy Hook — 


0 : 
Philadelphia — 
Cape Henlopen — 
Falſe Cape 


Cape Hatteras Var. 


S. Ph 
Cape Lookout 


Pt. — 
| Cape Fear — 
Frying Pan Shoals,| 
S. E. Pt. 
Great Town En- 
3 . 
Cape Roman — 
Charles Town ban 
Houſe 
Port Royal 


Savannah Sound 


18 Catherine's Iſ- 


land 


St. Auguſtine, 60 E. 


Var. 
Cape Canaverel Sho. 
20 E. Var. 


Cape Florida, 60 30 
F 


Var. 70 40 E. 


Cape Sable, in Flo- 


rida, Var. 6“ o'E 


Charlotte Harbour, 
Florida, Var. 13* 
O — —— 
Spiritu Sancto, Var. 
5? 50 E. 
Cape St. Blaz 


Vera Cruz 
St. Ann's 


Cape Catoche 
Falſe Cape 
Ratan Iſland, Bay of 
Hond urs, E. Pt. 
Bonacoa Iſland,ditto 
E. Pt; 


Wl 


— de San Blas 


Porto Bello 
Gulph of Darien 


Carthagena 


New Vork 
Cape May ———| 


Cape Charles — þ 
Cape Henry 5 15 W 


45 207% W. —— 
Shoalsoff ditto, 


Shoals off ditto, S. 


Dry Tortugas Shoals 


Chatham Bay ——| 
Cape Roman ——| 


[|Miffifipi River Mou.} 
River Bravo Mouth 


129 50 


0126 40 


at 


* 


E Lat. Long. | | Lat, | Long: 
St. Marta —— f 25Nj74 AW Peyta —— © $5. | 


Roco Grande ————|11 5 | 7 34 Cape Blanco Peru 343 | 8840 | 
Cape de la Vela 12 10 |71 58 Quito — oS.| 77 50 
Cape Coque Bacoa — 12 10 170 49 Guiaquil 2 118. 1 8 
Aruba ii 10 6% 40 [Panama 18 48 NI 79 45 


C Pt. 12 31 [68 44. Acapulco 17 10 NI 320 
N 0 — 72; ” 67 50 Point Mala, Coaſt of Para- | 1 
Cape de St. Roman — 11 48 169 40 || gua 7 35N} 80 45 
Cape Codras io 52 65 32 [Cape Blanco Nicaragua | 9g 18 |} 85 45 
Cape Three Points — 10 38 |6r 52 Cape Corientes ————|19 45 f © 
River Oronooko Mouth | 8 30 |59 © [Port Guatamala ———j14 o | 902 35 


Effequibo 6 55 |57 45 [Ce St Catherine ——116 % +3645 ft. 
Surinam 6 10 54 45 Amapalla „ 1240 | 39 5 
_ {Cavenne 15 35 552 » 3 Remedie, Coaſt of Eo 
{Cape North 1 £3 49 uatamala 12 50 93 @ | 
| . 5 | | | | , 15 St. Thomas's Iſland 8 10 113 o | 
South America. | — NECIICEN FANCIEEE 
—— — Coaſt of California. 


Ifland St. Juan — 1 208.45 ——— 
Mouth of River Omara | 5 © 5 55 — ae". KR eee 
mme ; 42 2 2 * Sir Sar Drake in 
S % [2.55 |} - the Year 1578, New Al- 
Cape St. Auguſtine 50 2 * | 

River St. Franciſco — 10 55 132 40 | , | 
Bay of Todor Sanftos — 3 5 39 0 Mouth of the River of the 


36 © 126 © 


42 20 130 © 


. ˙ .. 
r «4g We De 54 42 38 to join Nelſon's River 44 30 13 © | 
* 4: | 22 54 42 38 Coaſt diſcovered by Captain . 
MR F ary oy 1 35 49 11 Iſchirckow in 1741, and 5 60 137 © 
: Ca - cx „ 35 © pho 8 B C Bering in 1744 Go 140 © 
* mom , | 33 st. Joſeph's — 23 4 109 36 
uenos Ayres, River Plate|34 35 |51 55 | | 


Cape Silias — 59 10 | 146 39 
Cape 8 36 30 . 2 59 
| (Cape . ne 1 62 20 Cape St. Hermogenies 58 45 |154 20 
1 onia 447 20 (64 36 [land St. Stephen, at the 1 
ape Elanco Patag n 47 4 3 Mouth of the Sea K . 
Port Deſire, to make it e e 


” ** 


with Steeple Rock on 0 _ Chatka 3 5” 45 80 2 
_ the Side of it 7 * 14. * Foz lands in the {tantic 
Port St. Julian 49 10 (63 40 = tthern | — Ihe - — | 
Cape St. Juan ——5+ 47 fe 41 St. Matthew's I 235. 6 10W] 
Falkland Iſlands =————|51 30 f 27 Aſcenſion — 7 57 | 14 18 
Cape Succeſs 51 1 135 30 j|St. Helena — 16 4 5 54 | 
Cape Virgin 52 23 167 40 ||Fernandepo —— } 2N| 3 32 
Cape Diago 54 33 64 10 Princes — ä — 1 30 9 32 
Straits Magellan Entrance [52 21 6% 40 St. Thomas — ? o o | 7 © 
Oops 4 + 4 74 12 [Cape 2 — — 6 _ I : 4 | 
taten Iſlane — 6 72 35 Annabona — 10 
Evot's . Iſland — 55 34 66 36 St. Phillips ————{r2 228. 13 20 | 1 
Cape Horn — 195 58 167 20 ||Triftiaa de Cunha — 37 10 | 13 20 ik 
Chriſtmas Sound 55 22 69 57 Ille de Picos n— o ; 6 20 - 
Barnvelt's Iſland, Terre de E 5 I. Martinßwaas — 21 o | 18 40 oF 
Fuego 155 49 58 [I. St. Maria ——|0 18 4 |] . 
Vork Minſter 55 26 / 2 Iſle Trinidada —— 20 30 | 25 30 B78 
Cape de los Pilares, En- ifte Aſcenſion — 20 40 | 28 30 dg bt. 
trance of Magellan Straitsſs3 15 78 20 - Farando Noranha ——| 3 56 | 32 35 Hen, 
Say — Bay 42 43 + 34 9 3 — 40 8 ; { 
Ca oman o 76 35 J. Sabaldes — 5 53 | 35 3X8 
4 Ferdinando's Iſland [32 3 73 43 [Whitſunday Iſland — 119 26 [137 56 1 1 
Valparaiſo 33 3 [72 13 | Queen Charlotte's Iſland 9 18 38 4 | Af . 
Coquimbo — 29 54 10 Egmount Iſland 19 20 133 30 1 iz 4 
; Yilo | n_—_—_— |} Duke of Glouceſter's Iſſand}19 11 [149 6 T9 
— a 218 27 ti Duke of Cumberland's Il. 19 18 142 34 Many 
: Lim _ — 12 41 76 a0 Prince William Denz 12. © 187 3: f 


* 


—— 


be CC 


Cape of G 
| ape Hang 
| als Bay 


—_ 8 | * Lat. Line 
5 Lat. Long. Hamchatka Upper —| 48 |1 - 25 E 
j oreelll's 7 S.E.cnd[17 48 j149 15 I. Kagrahenſkoy — 158 O [102 10 
KN NWendſi7 30 152 1 Cape St St. Thaudus 16: 10 z 5 | 
Dulce of York's Iſland 7 29 [159 1 
Sir Charles Saunders's Iſland 17 ” 159 4 The ' Coaſt of Barbary and Cuinea. 
Lord Howe's Iſland — te 40 151 13 (C partel | 42N 5 50W | 
Boſcawen's Iſland —— 15 50 «4. T0 nee — 3 8 [ 6 3 
Auguſtus Keppel's Iſland [15 53 175 13 Cape Blanc — 4 8 20 
Wallis” s Iſland — 18 177 o Car Caatin —— 32 37 8 50 
Adventure Bay, N. Holland|43 23 47 W Mogadore —— 31 27 9 25 
dventure I. S. Sea —— f 9 [144 N achie — 1 2 3 
: Ambrym I. ditto — 16 9 168 12 E Cape de Gee — 30 10 8 
Amſterdam I. ditto —— zl 9 [174 46 [Cape Croix —— 3 38 | 9 30 
Annamocka ditto —20 16 [174 30 Cape Nun 28 ; 0 55 
Apac I. ditto —|16 46 1168 27E Cape Bojadore Da 30 [14 21 
Aurora I. ditte — 168 17E Cape das Barbas —————|22 15 16 54 
Bolſchereſkoi, Siberia —{52 5$4N{156 37E Cape Blanco . 3; 9 5 | 
Briſtol Cape, Sandwich- | | Senegal — 6; 1 
59 2 | 26 f cage de Verd® [14 46 f 27 | 
Buller Cape, South Georgia 53 53 | 37 49 Shoals off Ditto, S. Point 14 46 6 
andlemas I. Sandwichl. and 57 10 | 27 13 — N. Point |17 30 1 8 
Charlotte Cape, 5. Georgia 54 32 36 WI Riser Gambia Entrance 13 28 16 15 
ape Coronation, N. Cale- | Cape Rouge 12 15 |16 20 
donia | 22 $$.1167 8 E R. de Sierra Leona Entr. | 8 22 |12 8 
Commin I. S. Sea — fi 49N| 5 4 Elſoure Mount 6 38 | 9 44 
Gunief, Siberia — 7 7 51 57 E Cape Mezurado — 0 12 9 3 
Hinchinbroke I. S. Sea 17 . 258. 168 30 E _ Seftos Entrance — 5 30 7 42 
Hood's I. ditto 49 26 1133 Sz M cape Pama ———| 318 | 5 25 
1 Siberia — 62 1N|129 47 EH. St. Andrew Entrance 5 8 4 26 
of Pines, S. Sea ——|22 388.167 38 E¶ Cape la Ho — 2 | 3 16 
{Port Madre de Dios Afia, 9 : Cape three Points 1 4 32 9 8 E 
ditto * 7.7. 4...; n_ 7 139 au. River Volta — 5 43 1 42 
IMadalena, I. — te 25 [133 4% Road of Juda in the Gulph 
Maſkelyne, I. ditty — 16 32 [167 59 El. ef Benin — 6 10 | 5 58 
Montagn, I. ditto—— 7 26 168 31 Ell Formoſa, or Benin En.j 6 38 4 52 
Norfolk, I. ditty  —|29 2N 168 io E Renin Town 7 42 7 28 
Obevahea 1. —— 9 408.1139 1 Cape Formoſa 432 [8 15 
Ohitahoo I, as tb © r39 6WiiNew Calabar River Entr. 4 30 9 15 
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= 

2. 6026 
60368 
60477 
60584 
60692 
60799 
 60gob 
6013 
61119 
61225 


8 


7 


3 


9 


2. 00271 
60379 
6048; 


60703 


608 10 


60g17 


61023 


61130 
61236 


61542 
61647 
61752 
61357 
61961 
62066 
62169 
62273 


2. 62377 


62480 


62583 
62685 
62788 
62890 
62982 


. 61342 
61447 
61553 


* 


60 595 


2. 60282 


60 390 


60498 
60606 


2. 61352 


51455 


61553 


61658 
61703 
61867 
61972 
62076 
62180 
62283 
2. 62337 
652490 
52593 
62696 
62798 
62900 


63002 


63104 
632 5 
6330b 


2. 63497 


63508 
63009 
63709 
63809 
63909 
64008 
64108 
64207 
64309 


61658 
| 61773 


| 61982 


— — — 


2. 62397|2+ 


62500 
62603 
62707 
62808 
62910 
63012 
63114 
63215 
63316 


2. 63417 
63518 
63619 
63719 
63819 
63979 
64018 
64118 
64217 
64316 


2. 64375 
64473 
64572 
64570 
64.763 

| 64365 

64963 

65060 


65157 
55254 


2.64395 


| 66200 


2. 65346 


66105 


| 


2. 65350 
65445 
65543 
| 65639 
65734 
65830 
65925 
66020 
66115 
66210 


2. 65360 
65459 
65552 
65648 

65744 
65839 
65935 
66030 
66124 


66219 


2.65369 


64992 


2. 64404 
64503 
64601 
64699 
64797 
64894 


65089 
65186 
65283 


2. 64414 
64513 
64611 
64709 
64807 
64904 
65002 
65099 
65196 
65292 


2. 60293 

ol 
60509. 
60017 


60831 
60938 
61445 


61257 
2. 61363 
6:469 


61579 

61784 
618383 
61993 
62097 
62201 
62304 
624-8 
62511 
62013 
62716 


62921 
63022 
63124 


63729 
63329 
63929 
64028 
64128 
64227 


64522 
64621 
64719 


64914 
65011 
65108 
65205 
653 2 


| . 
60724] 


61150 


61574 


62818 


63225} 
| 033371 63 
2. 6342802. 

63528]. 
63029 


64325 35 
2. 644242. 


648 16 


2. 00304 


F. 


2.65379 
65475 
65571 
65667 
65763 
65858 
65954 
60049 
66147 
66238 


2. 65389 


65581 
65677 


65868 
65963 
66058 
65153 
66247 


65772] 


65495 
65591 
65086 
65782 


2. 6539 8/2. 
654850 


65877 
65973 
66065 
60162 
66257 
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A Table of L ogarithms from 1 to 10,000, _ 


7 2. 66285 2.60295 
5 $6379 66389 


+ 


We 


4 


66483] 


2. 66313 


66502 
66596 


66783 
66876 
66969 
67062 
62154 


06408 


66689 


2. 66323][2. 


32|2. 00342 


— 
2. 66351 2. 66301 


66445 


2. 67210 
| ©7302 
6739 


7761 
| 67852 
67943 
68033 


67489} 67495 
67578 07587 
|. 670691 67678 


67311 
67403 


67770 
67861 


2. 6721902. 67228 
67 320 67 30 


| 67088 


67413 
67504 
67596 


67779 


67961 
68:52 


67870 


2.67237 


2. 68124 


68771 


68233 
68323 
67413 


63592 
68631 


65860 
68948 


2. 6814212. 


68502 


151 2 68160 


68010 
68699 


2.67247 
67339 
67431 
67523 
67614 
67706 
67797 
67888 
67979 
68070 


68251: 
68347 


68520 
08788 


68878 
68969 


68431 


68260 


67357 
6 


2. 68160 68178 


68359 


685 38 
68628 
68717 
68806 
65895 
689584 


68449 


2. 


67459 
67550 
67642 
67733 
67824 
67915 


68006! 


68097 


68278 
68308 
684 50 
68547 
68635 
68720 
68815 
68908 
68993 


2. 57284 


67376 
67468 


67559] 


67651 
67742 
67834 


67925| 


68015 
68 106 


2. 6818) 7.58196 2. 68285 


68287 
68377 
68467 


68556 


68046 


68735 
68824 


—_— 


6900 


2. 69028 


j_ 69819 


69117 
69205 
69293 
69381 


69126 
69214 


2. 690372. 


69302 
69390 


69469 
69557 
696 


69732 


69478 
69566 
69653 
69740 
69827 


69399 
69487 
69574 


69662 


69749 
698 30 


* 2. 6905 5 


69143 
69232 
oy 
945 
69496 
69583 


69758 
69845 


2. 69906 
69992 
70079 
70165 


70252 


79338] 


70424 


70509 


70595 


7068: 


2. 70757 


| 71096 


70852 
70927 
71012 


71181 
71265 
71349 
71433 
71517 


2. 70765 
79935 
71105 
71189 
71273 


71441 
71525 


708510 


71929} 


71357 


2. 69914 
70001 


70088 
79174 
70260 
70346 
70432 
70518 
70603 


70689] 


2. 70774 
70859 
70944 
71029 
71113 

71198 
71282 

71366 
71450 


2. 69923 


70096 
70183 
70269 
70355 
70441 
70526 
70612 
2.70783 
70868 
70952 
71037 
71122 
71206 
71290 
71374 
71458 


70010 


2. 69932 
7001 

70105 
70191 
70277 


70363] 


70449 
70535 
70620 
70726 


70961 
71045 
71130 


71214 
71299} 


71383 


696710 


2.707912 
70876] 


— 


2. 69064 
69152 
69241 
69329 
69417 
69504 
69592 
69079 
69700 
Muu 
2. 69940 
70027 
70114 
7O2CC 
' 9028 
70372 
70458 
72544 
70629 
70714 


. 


2. 69073 
69161 
69249 
69337 
69425 
69513 
69601 
69688 


697750 


69862 
2. 69949 
70036 
70122 


0209 


70295 
78381 
70466 
70552 


70638 


70723 
2. 70808 
70893 
70978 
71062 
71147 


71533 


71543 


7 7466 
1050 


— — 


5995802. 69966 


2s 


2, 


2. 69082 


— — 


71155 
71240 


29170 


692 580 


69340 
694.34 


70044 
70131 
70217 
70303 
70389 
70475 
70561 
70646 
79731 


2, 690902. 
bg179 


69267 
69355 
69443 


69531 
69618 


69705 


69795 
69880 


70053 
70139 
70220 
70312 
70398 


70484 
70569 


70655 
70740 


70817 
70901 
70980 
71071 


70825 


12 


70910 
70995 
71079 
11164 
71248 
71332 
71416 
71500 


2.69975 
70002 
70 148 
70234 
70320 
70406 
70492 
70578 
70063 
2 
2, 70834 
70918 
7100} 
71088 
71172 
71250 
71341 
71425 
7150 


71584 
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A Table of ons from 1 to 10,000, 


— 


— I 


71092 
71778] 
7185 
71941 
72024 
72107 
72189 
72272 
72354 


T 
71709 
71792 
71875 
71955 
72041 
72123 
72201 
72288 


72379 


1 


- ER 


2. 71034 
71717 


71883 
71960 
72049 
72132 
72214 
72296 
72378 


71800 


— 5 
71725 
71809 
71892 
71975 
72057 
72140 


72387 


lt 


2. 71050 


72222| 
72304 


7 


SF 3; 


N 


71734 
71817 
71900 
71983 
225666 
72148 
72230 


3 


72313 


2, 71650 
71742 
71825 
71908 
71991 
72074 
72156 
72239 
72321 
72403 


2. 7243612. 


72518 
72599 
72681 
72762 
72843 
72925 
73006 
73086 


73167 


2.72452 
72534 
72616 
72697 
72778, 
72860 
72941 
73022 


23183 


73102 


7246 
72542 
72024 
72705 
72787 
72868 
72949 
7.3930 
7311¹ 
73191 


2. 


2.72409 
72550 
72632 


72795 
72876 
72957 
73038 


73199 


72713 


731190 


2.72477 
72558 


72722 
72803 
72884 
72965 


2. 7324702. 


73328 
73408 
73485 
73568| 
73648 
937927 
73807 
73886 
73965 


2. 74244 


75285 
75282 
75358 
7543$ 
2881 


74123 
74202 
74280 
74359 
74437 
74515 
74593 
74671 


24749]; 


2. 73203 
| 73344 
73424 
735094 
735%4 
7 3064 


73981 


52/2, 74060 


74139 
74218 
74296 
74374 
74453 
7453! 
74609 
74687 
74764 


2.73272 


73744 
738234 
73902 


73352 
73432 


73512 


2. 7328002. 
73360] - 


73440 
73520 
7 360c 


173679 


73759 
73835 
73918 
23997 


2. 74076 


74155 
74233 


74390 
74408 
74547 
74624 
74702 
74780 


2. 7404 


74312 


74162 
74241 
74320 
74398 
74476 


74788 


72640 


73536 


74554 
74632 
74710 


2.72485 
72567 
72648 
72730 
72811 
72892 
72973 
73054 
73135 

23215 

2. 73296 
73370 
73456 


736016 
73095 
73775 
73854 
73933 
2 

2. 7409102 
74170 


74249 


74327 
74406 
74454 
74502 
7464 
74715 


74796] 


2. 74827 
74904 


75213 
2852 
75366 
75442 
75519 


2.75887 
75664 
75740 
75815 
75891 
75957 
70045 
76118 
76193 


76268 


2.75595] 


75671 
75747 


75823 


15399 


75974| 


96050 
76125 
76200 


76275 


74981] 
75059 
75136 


2. 


to 


2.74842 
74920 
74997 
75074 
75151 
75228 
75395 


75458 
75534 


75381] 


503 2 75610 T 


75686 


75755 75762 


75838 
75914 
75989 
76065 
76140 
76215 


74935 
758912 
75089 
75166 
75243 
75320 
75397 


. 74858]2+7 


754731 
75549]. 


2. 74873] 


74950 
75025 
7510S 
75182 


75289 


75335 
75412 
75488 
75565 


2. 71667 
71750 
71534 
71917 
71999 
72082 


72165 
72247] 


FA ISY 
72411 


„— 


2.71675 


71759 


71842 


71925 
72008 
72090 
72173 


72255 
72337 
72419 


2.72493 
72575 
72656 
72738 
72819 
72900 
72981 
73062 
73143 


23223 
12. 73304 


73384 


73464 
73544 


73624 
73703 
73783 


73862 


73941 
74020 


2. 74299 
74178 


74335 
74414 
74492 
74570 
74648 
74726 
74803 


2, 74831 


74958 


75035 
75112 


75189 


75266 
75343 
7 5420 
75496 


75572] 


6180-73 75626 ; 


75702 
75778 
75853 
75929 
76005 


76155 
76230 
70305 


| 292901 


76080 


2. 7564 
75717 
75793 
75865 


75944 


70020] 


76095 
76170 
76245 


2.7504) 
75724 


758 


75876 


75952 


76027 
76102 


| 
76178 


76253 


76300) 76328. 


74257 


2. 72501 
72583 
72665 
72746 


72827 


72908 


72989} 
730701 


73151 


2.73312 
73392 
73472 
73552 
73632 
73711 

73791 


| 


73870] 


73949 


*® . -... 7 


2. 74107 


74136] 


74265 
74343 


74421] 
74500 


74578 
74656 
74733 
74811 
2. 74888 
74966 
750943 


75120] 


75197 


75274] | 


75351 
75427 
75504 
75580 


2.75650 
75732} 


753c8 
75854 
75959 
76035 
76113 
7618- 

-6260 


73231] 


76335 
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A Table of Logarithms from 1 to 19,000. 


WU Yo” 199.008 


_ 


Sis re; 


3 


4 


5 


76492 
76641 


76716 
76790 
76864 


77012 


2. 76343 
76418 


76567 


76938 


2.76358 
76425 
| 76500 
76574 
76649 


76797 
76871 
76945 


2. 77085 


77159 
77233 
77395 
77379 
77452 
77525 
77597 
77070 
77743 


2.77875 
77887 
77960 
78032 
78104 
78176 


78247 
78319 
78390 
78462 


77019 
2.77093 
77166 
77240 
77313 
77386 
77459 
77532 
77605 
77677 
177750 


76723 


2. 77100 
77173 
77247 
77320 
77393 
77466 
77339 
77612 


17757 


77685 


7644 
7515 
76589 
76664 
76738 
76812 


76960 


76886} 


77034 


70365 2 76373 


7644 


2. 76380 
76455 
76530 
76604 


766780 


76753 
76827 
76901 
7697 


6 


7 


9 


2. 76388 
76462 
76537 
76612 
76686 


76760] 


76334 
76908 
76982 
77056 


2. 70395 
76470 
76545 
76649 
76693 
76767 


76342| 


76916 
76939 
77063 


2. 76403 
76477 
70552 
76626 
70701 
76775 


76923 
76997 
77070 


76849 


2.77107 


77181 


77327 
77401 
77474 
77546 
77619 
7769 
2254 


77254 


77045 
2.77122 
77195 
77269 
77342 
77415 
77488 
77561 


77554 
77627 
77699 
77772 


77634 
77179 


2.771292. 77137 


77706 


77203 
77276 
77349 
77424 
71495 
77 598 

77641 
77714 
77786 


77210 
77283 


2.77144 
77217 
77291 


77357 
77439 


77576 


77648 


77721 
71793 


77364 


77437 
77503] 77510 


77583 
77656 
77728 
77801 


2. 77822 
77895 
77967 
78039 
78111 
78183 
78254 
78326 
78398 


28469 


2.77830 
77992 
77974 
78046 
78118 
78190 
78262 


78405 
78479 


78333 


77837 
77909 
77981 
78053 
75125 
78197 
78209 


2. 


78412 
28483 


78340 


2. 778442. 77851 


77916 
77988 
78061 
73132 
78204 
78276 
78347 
78419 
78490 


77924 
77996 
78068 
7840 
78:11 
78283 
78355 
78426 


; 


77859 
77931 
78003 
78075 
78147 
78219 
78290 
78362 
78433 
78 504 


2: 76419 
76485 
76559 
76634 
76708 
76782 
768 56] 
7693⁰ 
77004 

. 

2.77151 
77225 
77298 
7737¹ 
717444 
77517 
77590 
77663 


77735 
77808 


2. 77566 


77938 
78010 


78082 


78154 
78226 
78297 
78369 
78440 


785121 


2.77873 
77945 


78017 


78089 
78161 


78233 


78305 
783706 
78447 
78519 


2.78533 
78604 


78675 


78817 
23888 
73953 
790 9 

79099 

79159 
2.79239 
79309 
79379 
79449 
79555 
79388 
79057 
7972. 
79796 
22865 


78746 


« 78540 
78611 
738682 
78753 
78824 
78895 
78965 
79036 
79106 
79176 


2. 75547 
78618 


78689 
78760 
78831 
78902 
78972 
79043 


88183 


2. 73554 
78625 
78696 
73767 
78838 


78979 
79950 
79120 
7919- 


78909 


78561 
78633 
7874 


78845 
78915 
78986 
79057 
79127 
79197 


78774 


28497 


2. 78569 
78640 
78711 


78852 


78923 


78993 
79064 
79134 
79204 


1 


2.79246 
79316 


79456 
79525 
79595 
79664 
79734 


79872 


79386 


79803 


183 
Zo 79253 
79393 


79532 
79602 
79671 
79741 
79819 
79879 


79934 
80072 


$5277 
80346 


80414 
£0482 
80550 


80003 


80 140 
380209 


2. 79941 
$6010 


80079 
$0147 
25216 


80353 
80421 
804389 
80557 


80284 


2.79948 
80017 
8008 5 
80154 
80223 
80291 
803 59 
80428 
80496 
$0564 


79323 
79463 


1 


. 79260 
79332 
79400 
79470 


79267 
79337 
79497 
79477 


79539 
79609 
79678 
79747 
79817 
79886 


2.79955 
80024 


$0092 
80161 
2 
8029 

$0366 
80434 
$5502 


79546 
79616 
79685 
79754 
79524 
79893 


2. 79274 
79344 
79414 
79484 
79553 
79623 
79692 
79761 
79831 
79900 


787381 


2. 79281 


+ 75576 
78547 
78718 
75789 
78859 


7900: | 


79141 
79211 


79351 
79421 
79491 
79560 
79630 
79699 
79767 
79837 
70906 


78930 


78583 
78654 


78725 


78796 


78886 


78937 
7900 
79078 
79148 
79218 
2.79288 
79358 
79428 
79498 
79567 
79637 
79706 
79775 
79844 
79913 


2. 78590 
78061 
75732 
78504 
78323 
78944 
79014 


79055 


79155 
79225 


77880 


72952 
78025 
78097 
78168 
78240 
78312 
78383 
78455 
78526 


2.78597 
78668 
78739 
78810 
78880 
78957 
79021 
79092 
79162 
79232 


2. 


2.79295 
79365 
79435 
79504 
79574 
79644 
- 99713 
79782 


79920 


79551] 


2, 79302 
79372 
7 9442 
795110 
79581 
79650 
79720 
79789 
79855 
2227 


2.29962 
3003 
$0099 

80168 
80236 
80305 
$0373 
$2441 
80509 


80 570 


a 


— uk 


80577 


2. 79969 
30037 
80 106 
80175 
80243 
80312 
80380 
80448 
80516 


2.79975 
30044 
80114 
80181 
302 50 
80318 
30387 
$0455 
80523 


80584 


2.79982 
80051 
80120 
$0188 
80257 
80325 
30393 

80462 

80 5 30 


8059 


80 598 


2. 79989 
80058 
80127 
80195 
80263 
80332 
80400 
80468 
80536 


$0604 


2. 79996 
80065 
80 132 
80302 
$0271 
$0339 
30407 
30475 
$2543 
80611 


1 


* — 


— 
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A Table of Logarithms from 1 to 10,000, 


TW 


$0693 
80760 
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A Table of Logarithms from 1 to 10,000. 
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A Table of Logarithm: from 1 to 10,000. 
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50 108] 90978] 50130[ 49579 ©0022 49892 
8. 50504 |9. 99975 | 8. $0527 | 11-4947 3 | lo. oo 211. 49495 
50807 99977 50ogzo| 49860] ooozz] 49103 
51287] 99977] 51310[ 48690] oco2z] 48713 
51673] 999760 51696] 48304] coozz| 48328 
52055 99976] 52079] 47921 00024] 47945 
$2434| 99976 52459] 47541] ocoz4| 47566 
52810 | 99975] $283; 47165 ©0025] 47190 
531831 99975 53285 46792] _ ocu2s 46317 
$3552 | 99974] 33578 46422 ©0026 46448 
53919 99974] : 53945] 460535] ooozb| 46081 
54282 | 99973] 5430 45692] oco2b| 45719 
Sine. |Co-tang.| Tang. |C9-ſecant.| Secant. 


A Table of Artificial Sines, Tang. and Sec. 2 Degrees. 
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—_ 4 
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M. | dine, [Co-tine, | Tang. 1 Co-tang. | Secant. Co- ſecant. 
o |5. 542829. 999738. 54309 | [1- 45692] 10. 0026] 11. 45718 
3 | S442 99973] 5469 45331] 02927] 45358 
BS. $4999] - 99973] 53927] -- $497} eee 45200 
3 | 35354] 99972] 55382 440% 00028] 44646 
| + | $5795] 99972] 55734] 44266] ooo28| 44295 
3 | 56054] 99973] $608; 43917 00029] 43946 
6 | 56400| 99971] 56429 43572 00029] 436500 
7 | 56743] 99970] 56773] 43227] ooogo| 43257 
$ | 57084| 99970] 57114] 42880] ocogo| 42916 
_9 |__$7421] og97o] 57452] 42548] ooozoſ 42579} 
10 |>.57757 19. 99969 | $+ 57788 [1.422120 10. 0003111. 42243 
ir | 53089] 94968] 58121 418700 531 41911 
iz | 53419] 99968] 58451[ 41849 00032 41581 
13 58747] 99967] 58779 41221] oooz2| 41253 
14 59072] 993967] g9105 408953 00033 40927 
15, $9395] 999660 59425] 4og72] cooz3] 40685 
iv | $3715] 99966| 5y749| 4qozgr] 00034] 4028: 
170033] 995965 boobs 39932 00344 39967 
is 60349] 995] 603844 39516] ooozs| 39651 
10 60652 | 9 964} 60698 39302 0035] 394333 
20 8. 6097319 * 99908 8. 64009 | 11. 38991 | 10. 00036] 11. 30027 
21 | 61282] 99963] 6131) 38032] co036| 438718 
22 | 61539 99965 61626 36374 0e037] 38411 
23 | 61894| 99y962| Grgzi| 38069 oocoz8| 38867 
24 621960 99962] 62234 3776⁰ 0038 7804 
25 [2496 97907 62535] 37465] 02039] 37503 
26 |. 62795] 99961] 6:834| 37166 oo2zy| 37205| 
27 63091 | 99960] 63131] 36869 ocogo 36909 
25 63335| 99960] 63426 30574] ooo] 36615 
29 63673] 999059] 63718] 36281 00040 36322 
30 |. 63968 [g. 99959 | 8. 64009 | 11. 35991 | 10. 00041| 11. 36032 
31 | 64255| 99958] 64298 35702 00042] 35744 
32 | 64543] 99937] 64585 35415] ocoqz] 35457 
33 | 64327] 99957| 64870] 35130] coog3| 35173 
3+ | G6gr1io| g9956] 65154 34346] o0044 34890 
35 | ©5391] $9956] 65435 34565 o0044| 34609 
36 | 65670] g9955] 65715] 34:85] cos 34330 
37 | 65947| 99955] 65993] 34007] ocogs| 34052 
38 | 66223] 99954] 6626 33732] oc 33777 
39. |__£9497 | 99953] 66543|__33457| __ 20246] 33883 
40 8. 66769 {9. 999538. 6581611. 33184 10. 00047| £1. 33231 
4: | 67039] 9952] 67032] 32913] og 32961 
42 | 67308] 99952] 67356] 32644q| 00048] 32692 
43 | 67575] 99951] 67624] 32376] on04g| 332425 
44 | 67840] 999051] 67890| 32110] 08049] 32160 
45 681044 99959] 68154 31846] oc950] 31896 
46 | 683%6| 99949] 68417] 31583] ooogr| 31633 
47 68627] 99949] 68678 31322] 00051 31373 
458 | 68886| 99948] 68933] 31062 o0052| 31114 
.49_|* 69144) 99947] 69169 30804] coogz| 30856 
$2 8. 69400. 99478. vy453 | 11. 3054710. ©0053|11. 306c0 
| 3t | 69654] 9994 63708] 30292 ocogg 30346 
32 69907 999469952 30038 oco 54 30093 
| 53 | 79159] 99845] 70214] 29786] coogs} 298410 
5+ 704 9 99944| 0465] 29535 coog6| 29591 
55 E oss 99944] 70714] 29286] oocogb| 29342 
50 | 70905| 99343] 7cg62| 29038] oog 2909:| 
37 71151 99942] 71208 28792 oο 53 233491 
38 | 71355| 9994*| 71453] 28545] oeogs8] 28605 
3 71638] 99941] 71097] 28353] ocogy| 28361 
71850] 92948] 71040 28060 eoo 59 23720 
285 I fine, | Line. | Co- tang. | Tangent. Co-fecarc} Secant. | 
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| M. Sue. Co-fine. | T ang. | Co-tang. | Secant. | Co- fecant 
(© F. 7188 9. 99940 8. 71940 13. 28060 | 10. 0059 11. 28120 60 
1 72120 9990 72181 27819 00 65 278800 59 
| 2 | 72359] 99939] 72420]. 27580] oocbi| 27640 38 
| 3 | 72.597] 99438] 72659 27347] oe 27473 57 
4 72834] 99958] 72295 27104 eco6bz| 27166 56 
51 738691 99937] 73132 28863 00063] 26931 55 
6 | 73393] $9936] 73366 26634] oog. 26697 54 
7 | 73535] 99936] 73600] 26400] oooby| 26405| 53 
87377 99935] 73532] 26168] coobs| 26233 5: 
_9 |__73997| 95934] 7406:| 25937] cocbs| 2400 3 51. 
19 8. 74226] 9. 99934 | 8. 74292 | 11. 25705 | 10. 00c66| 11+ 25774 50 
11} 74456] 99933] 74521] 25479] o 25546 49 
12 74680] 99972] 74748 25252] _co068 25320| 45 
13 | 74905| $9937] 7497z] 2506] coot8| 25094 47 
14 | 75139} 99931] 75156 24801] oooby 24370| 46 
is | 75353} - 99939] 754337. . 24577] .. 000701 29047] 45 
1625575] 9329] 75645] 24355] oc; 24425 44 
a7. -1-- 75793} 299991 74 07} - 20733] -_ 0oops}- . 242806] 49 
ſ 18 70015 97928 76.87 23913 000 2] 23985 42 
19 76234 99927 76306 23693 C0073 23766 41. 
20 76451 9.99926 3. 76525 1.23475 10. 0007311. 23545 40 
21 76667 99926] 70742 23258 S074“ 23332 39 
22 76883] 99925 76958 23042 o0co75 23117 38 
2 77097 99924] 77173] 422827 c0076 22903| 37 
24 77312] 99923] 77237 22613 coo/76 22090 36 
2 77522] 99923] 77599} 22200 coo77 22478 35 
| 2 77733] 99922] 77811 2189] 0078 22267 34 
2 77943] 99921] 78022] 21978] oongy| 228057] 33 
j 25 | 738152] 999250 78253 21768] 00079 218438 32 
29 78360] 998 _78441 21559 ooo89 21639 31 
| 30 78567 9.999198. 8.78649 11.213511 10. 0081011. 21432 30 
31 78774] 99919 78853 21145 oc 82 21226 29 
32 78979] 99917] 79061 20039 oco8 z] 21021 28 
133 73183] 99917 79265 20734 oco83| 20317 27 
| 34 | 79389| $9916] 79470 205350] ooo] 20614 26 
| 35 | 79555] 999156] 79673] 25327] ocogs| 20412] 25 
30 79789 99914 79875 20125 coo 8b 20211241 
1 79990 99913] 80 76 19924 cooJ7 20010] 23 
38 80189] 99913] 80276 19723 oo87 198111 22 
i 39 80388] 99912] $2476 19523] coos88|] 1961221 
40 [8.20385 [g.cgg11 8. 800 4 11. 19326 10. 000899 11. 19415 | 20 
541 $0782] 99910; 8872 19128 o ο o 1921819 
4280978] 999009] $1063 18932 ooo9 i 1902218 
43 8711731 959999 $1264 18736] coocgt 18827 17 
24 81367] 99908] 81459 18541] oocg: 12633] 16 
45 | 81560 99907 81653 18347 0-093 18440| 15 
46 | 81752| 99906] 81846 28154 oA 18248 14 
47 | $1944] 9905] 82038], 1796:| 0035 18056 13 
28 1 21344 99904] 32230 17770 0c096) 17866 12 
ag |__52324|__ 099-4 | $2420] 1272 97 175712 
50 8. * 7.99983 8. 5251011. 17390 10. 0.097 11.17487| 10 
51 [ 82781] 5902] 82799] 17201 coco 17299] 9 
8 82888] 9990182957 17013 00099] 171122 8 
53 83075] 959 C ][ 83175] 16825 00100 16925 7 
54 | 83261] 99899] 33361] 126639 ooror| 26739] 6 
55 8344 99598 83547 1645: 0 102 165544 5 
56 83630 99898] 33732 16268 00102 16370 4 
1. 838131 99897] $3916 160844 00103 161871 3 
58 | $3-95:| 99896] 8470] 15900 00104 160044 2 
1.59 84177] 99595 84282 | 15717 CO105 veB245 2 
"© | 83353] 96894] 84464] 15536] cord] 15642] ©. 
BEE Co fine. | Sine. | Co- tang.] Tangent. t. | Co ſecant Li Secant. M. 
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A Table of Artificial Sines, Tang. and Sec. 4 Degrees. 4 
N. Sine. Co-üne.] lang. | Co-tang. | SCcant. | So- -fecant | © | 
o 3. 843589. 99394 | 8. $446: | 11. 1553610. 00156 | 5 . 15042 | 60 "RF 
14 84539] 99893] 34645 15355 02157; 15401] $9 i 
2 84718 97892] 84825 15175 ooo 15282 5 bs 
3 84897 | 99891] 85000 14995 02100 15103 57 Tie} 
4 $5075 99396 2513; 14314 oog 13025 56 = 
35 85252 99890] 35363] 1463 00110 14748] 55 {A 
6 35429 90890 $5540 14450] oi 14571]. 54 1 
7 | $3565] 59388] $5717] 14233] 0112 14395 | 53 38 
8 $5780 9.887] 8539; 14197 001134 14220 52 ot 
9 | 95955 dass] 85 60 101 OO] 1404581 TR 
10 |$. 86128 79885 $. $624: 11. 13757] 10. 0011511. 11. 13872 £2 is 
my 85301 99834] $6417] 13583 0116 13699] 49 5 4h 
12 $6474] 99883] $6590 13409 CO117 135260 48 1 
1386645 99882] 86763 13237 coti 8 133551 47 Ny 
14 | $6816] 99881] 86935 13065 00119 131831 45 8 
15 369837] 99880 87126| 12894 G0 1288[ 13013 45 
16 87156] . 99379 97272 12723 00120 128431 44 
17 87325 89878] . $7447] 12553 oO121 12674 43 
13 874904] 59578] $7616 123844 cO0122 1250 * 
2282661 99 877. 82285 12215 601231 12338] 41 
20 | 8.873254 9: 99876 8. 379 37957 11. 12047 10. C0124 11. 12:71] 49 
21 | 87995 99875] 88120 11880 CC125 120095] 321 
22 $8161] 99874] $8287 11713 02126 11839] 35 
23 $8326 95873 88433 11547 00127 11674] 371 
24 88490] 99872 38618 11381 001288 115 of 36 
25 83654] 99871] 38783 11217 02129 11346] 35 
26 | 88817] 99870] $8948 11052 CO130 11183] 34 | 
| 27 8888 99869 89111| 10889] oorzr] 11020] 33 | 
2889142 99863] 892744 10726 001321 10858] 32 
29 89394| 99867 9477 19463 oo0133] 10696 ar 
39 8. 89494 | 9. 99865 8. 29598 | 11. 10402 10. ©0134} 11. 10536 30 
31 $9624 9985 89700 10240 00135 103751 2 
32 89784 99864] 39920 10280 02136 102164 28 
3389943] 59863] goozo| oggzo| oorz7| 20057] 2 
34 9002] 90862] 90240 0976 0138 0983981 26 
35 90260 99861] 90399 ©9601 00139] 09740 25 
| 36 | 90417] 9945 gogs7] o9443] 0140 cg:83] 24 | | 
37 90574] 998590 90715 09285 00141 03425] 23 i 
38 90730 96858] 90872 09128 001424 C9270 22 | NB 
_39 | 90885] 99857 giozs 08971 00143 09115 21 | 
5 8. 910409. 998565. 91185 11. 08815 10. 00144 11. C 89% 20 1 
41 gi195} 99555] 91349 o8660 00145 o8805 | 19 | 
42 91349 998 54] 91495 08 505 00146 o8651] 18 4 
43 | 91522] 99853] 97649 33355] corg7] oS498| 17 1 
44 91055] 95852] 918033 608197] 0148 083451 1216 WY 
i 45 91871 99851] 91957 ©8043 001499 63193 15 ol 
46 91959 99849 92110 07890 00150 0894114 bs 
47 9211 99848] 92262 07738 00151 079901 13. N 
43 | 92261] g9847] 925144 758% 0075 773% 12} it 
49 | 92411] g9846] g:5bs| ©7435] 1544 o7c8g] 1 PE 
50 8.925619. 998458. 9271611. 07284 fc. 00155] 11. 07439 | 10 Fu 
131 92710] 99844] 92866 C7134] 00156 07290 9 1 
1 52 | 92359] 99843] 93015] 6984] corg7] 7141] 8 3 
53 33799842] 93165 o6b8z35| 0158] 66993 7 Fd 
5+ | 93154] 99841] 93313] o6687] 00159] o5845| 6 145 
$5 | 93701 99840| 924552 c6538 00160 06698 5 1 
56 93448} 99839] 93609 0639 1 0161 06552 4 wt | 
57 | 93594] 99838] 93756] 6243 oorbz] 664566 3 1 
$3 | 937420] 99837 333 6097] 001634 86260 2 4Þ 
59 93885 99355 94049 08951 C0164 861151 1 149 
| 50 [o oe 90824] 9405 os 85 00166 089700 © 4 
| | Co-fine. | Sine, ; Co-tang. | 't anzent. | Co-tecant Secant. VI. * 5 
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A-Table of Artificial Sines, Tang. and Sec. c Degrees. 
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Sine. | Co fine | "Tang. | Co-tang. | Secant. | Co fecant 
$. 940 309. 99534 | 5. 9419511. C5505 10. 00166] 11.0567 
94174 |. 99533] 94349] os oorb;| 5826 
94317 | 99832] 94485 O5<15 00 1585 0 5683 
04461] 99831] 9409 5370 corbg| 05539 
94663 99830 94773] 5227 %% 85397 
94740] 99829] 94%] 5083] co 65254 
94587] 99828 95060 04940 00172 385113 
95029] 99827 952 7 9009764971 
951700 39825 g3344] 4656] 0174 04830 
98310 99524] 95486 04514 00175 04690 
3. 95450 9.993238. 9502711. 0437310. 007% 11. 04550 
95290] 99822] 95767 04233 c 178 ©4411] 
957:8] $g48321] 9 907 04092 | 000179 04272 
953%67| g9820| 96047 ©3953 co180 ©4133 
96005 99819] 95187[ 03313] 00181] 3995 
96143] 59817] 963251 03675] 018 03857 
g62% | gg816| 95404 03536 001% 03720 
99417] 99575] go6o:] 63398] corvds| 03583 
96553] 99814] 96739 032611 0189] 0344; 
9689 99813 9687 03123 coi87 03311 
9068259. 998128. 9701311. 0293710. C1881. 03175 
96960] gg815] g7150 ©2859 00190 03c40 
97095 99509] 97285 02714 c00191 C250; 
7229 99808 97421 02579 091924 02771 
77365 93 [975560] 82444] 0193] 02537 
974% 98 g76gij} O2309g] corgg] 6250 
97629 bog 9782 5 C2175 cos ©2371 
97702] 9g9503| gg5g 0 041 00197] ©2238 
97894] gy392| giogzj 01908 cCoigs| _Oz1ot 
9802% | 99801[ 98225 91775 ©0199 01974 
8.98157 | 4. 99840 8.98358 11. 01542 | 10; C0011. 01843 
982880 99795| g849- 01510 | co202 01712 
98419] 99797 98226013758 ][ cc203] 61581 
98549] 99796] 93753] oizg7] oczug] 09450 
98679 99795 938884] 61116 coz05% 01321 
08>08 99793 9505 099g | 00:06 c1192| 
9893 99792] 990145 cod 55 00208 C1063 
99066] 99791] 99275 cO725| d 209 00934 
99194 99790 99405 o 595] 80210 c 8 
993220 99788 99534 0466] ©0211 co678 
d. 99450 [9.99787 | 8. 99652} 11.00;;8|19.02213|11.00550| 
92577| 99786 99791] oa] co 214] 09423} 19 | 
9 704 99785] 99919 coo8i | co 215] 000296 | 
99830 99783 g. oc 10. 999544 ©0216 00170} 
99956 | 99782] oor74| 90826] 0218 oc 
9. 00082 | 99731] oi 6969 00219 10. 99918 
oo 99780 oog27] 59573] C022: 99793 
00332| 99779] oe 33447 oo 39668 
00459} 99777] O79? 89321] ©0222 99544 
co:80 | 99776} o-gos| 92195] 00224 22419 
9. £©704 | 9+ 997749. C0930 | 10. 99070 | 19. cO225 10. 99296] 10 | 
005238 | 99773] 1055 98945 0022.7 9917214 9 
c 095i 99772 601179 988211 ©0228 990491 8 
1074 99771] 103] 94697] oozzg] g8gzb| 7 
01196] 99769 61427 98573 00231 98384] 6 
©1315| $g768] oligo 938450 00232 986822 5 
01440 897% on673] 98327] oozz3| 9886 4 
0 561] gg7%65} or7cb] 98294] C0234] 98433 
01682] 99764] 01918 980 82 oo 36 933181 2 
01803] 990763] c204c0 97960 80237 981991 1 
01922] 692162 C78 8 o 20 980777170 
Co- nue. Ning. Co tang. | Tangent. j Colecant. | Secant. | M. 
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A Table of Artificial Sines, Tang. and Sec. 6 Degrees. 
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— 


83 Degrees, 


Sine. C o-tine. 1an Sent. Co- tang. Jecantr [Co- lecant 
9.01923 9- 99791 [9.02162| 10. 97838 | 10. 00239 [10. 98975] 60 
02043 99760] 02283 97717 co249| 97950 59 
02163] 99759| ©2404] 97596] oozsrt]| 97837 58 
02283| 99757| 02525 97475] 00243] 97737] 57 
0402] 99756] o0264;] 97354] 00244] 97598] 5» 
02520] 99755] 02705] 972335! 890245] 974 55 
02639 9973 ©2855 97115 00247 97361 54 
6257 99752] 03005 9699 48] 97243] 53 
028744 997531] 031-4 96876 00249 97-200 52 
02992 99749] C3242 96757 02251 |. 97008] 51 
9. 03109 [9+ 99748 [9.03361] 10. 95639 | 10. 00252 |10. 96891] 59 
03226] 99747] 03479] v6g2r} C0253 90774 49 
03342] 99745 ©3597] 86403] co255| 965848 
| 03455] 99744} 03714 95280 002 56 96542 | 47 
©3574| $9742| 03832] 96168 C0257 96426 46 
369%] 99741] 03948] gbogr| 90259] g6310| 45 
| 03805 | 99749 | 0,065] 95235 cozboſ 96195 44 
| ©3920| 94733] 841816 953819] o 9508 43 
04034 99737 04297 957 09263 95900 42 | 
—04149| _99733|_0:413] 95587] oozbg} 2581 41 
9.042029. 997349. 452810. 95472 | 10. 00266 10. 95737 40 
04320 99733 4643] 95357] 00:67] 35624 39 
04489 99731 | 04758] 95242] 80265 95510 38 
04603] 95730 04373] 95127] 00270] 95297] 37 
4715 99728| 04957| 95013 02274 | g5:8;1| 36 
04328] 99727 5101 94899 00273 | 95172 35 
©04940| 9g9725| 5214] gy4756] 0274] 95696 34 
05252 99724] 05328] 94672] ooz7b| 94948 33 
05164] 99723] 9544!] 94559] 09277] 973360 32 
05275 $9721] ©5553] ___ 94447 02724 __ 247254 _I* 
9.053869. 99720 9.050 10. 94334 | 10. 00280. 9. 94614 30 
05497 99718 05778] 94222 co281 94593] 2 
©5607 99717 05890 94110 oo283 9439? 28 
05717 99716 | O 93998 00284 9428327 
05327 99714 06113 93887 00285 94173 26 
05937| 99713] 6224 92776 co2837 94063 25 
o60g6| 99711[ 06335 3665] 0289 93954 24 
06155 99770] 06445] 93555] ©2290] 93845 23 
06264 | 99708] 06556] 934444 90292] 93736 22 
00372 g9707 | Obbos| 93334] __ 00293] gib6:s| 21 
9. 06481 [9.99705 |9- 06775 | 10- 93225 | 10.00295 [r0.93519| 20 
o6588] 99704] 0688 5 931158] 00296 93411019 
06696 99702 ©6994 9006] . 00298 93304 18 
£6864 9970 | 703] 92897] 0299 93196 17 
06911 99699 07211 92789 ©0301 95089 16 
07018| 99698] 07320] 92680] oozoz| 92982 15 
09124] 99596] 97428 92572] 00304 923761 14 
7231] 99695] 0753 924644 0305 92769 13 
©7337] 94693] ©7643] 92357] 00307| 92663 12 
07442 | 996902 O7750] $2249 308 92258 11 
9. 07548 | 9.99090 9. 0785810. 92142 10. 00310 [10:92 2452 | 10 
07653] 99689 07964] y2036| '00317| 92347 9 
07758 99687 8098 91929 ©0312 92242 8 
07863] 93686 o8177] 91823] C0314 92137 7 
07968] 99684] 03283] g1717| 0316 92032 6 
o8072| 93633 | 8389 991611 00317 91928 5 
8176] 99681 8495 91505 00319 91824 4 
o8280| 99680] 8601 91400 oo 320 91720 3 
083833 99678] 68705 91295] 80322 9161711 2 
08486 99677] 8810 91190 ©0323 91514 1 
o8e89| 906 728[ 608914 97086 o022 5 91411 0 
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A Table of Artificial Sines, Tang. and Sec. 7 Degrees. 


Sine. 


82 Degrees. 


| M. | | Co- fine. 4 angent | Cy-tang. | Secant. {Co-tecant | 
1 © jg. o055329|9.99675| y. 0891418. 9108610. 00325 10. 91412 | 60 | 
| 1 | o$%g2] 95673 60901) gog81| 00326] 91308 59 | 
2 8795] 99671 og123 | 90877 00328 gl2c5| £53 
3 | c>897] 99670] 09227 90773] 00330 911031 57 
408999] 99669 09330 9967 00331] 9155 
„ 99667 09434 92596 00333 90899 55 
j 6 | o9202| 99566 [ 69537 90463 00334 90798 54 
| 7 og 99664] 94 92360] 00335] 90696 53 
8 } 09405| 99662 og742; 90258] 00337] 90595 52 
9 coco] qnob6r| og845 got 5 00339 g9494] 512 
H eg 3. 996 50 9. 9947 10. 9005510. 4 10. 909 50 | 
ö 11 6970 996358 190.4 89051 00:4: 902531 49 
12 6987] g96:6] 10135 8905 00344] 90193 48 
13. 099-6] 9,655} 102g: |. 89746] 003451: 95093] 47 
14 | 100-6| 99653 10353 89647| 909347 | 89954] 46 
\ 15 10106| 99551] 10454 89540 00349 89394] 45 
is 10206] 996580 12555 89445] 09350 89795 44 
17 | 10303 58648 10056 $9344] 90352] 89595] 43 
18 | 10492] og6b47| 10750] 89244] 09353] 89597] 42 
19 | 10501 99645 1-855 | 89144 09358 89499] 41 
20 9.105959. 996439. 119610. 890440. 00357 | 10. 39401 40 
21 10097 99642 11056 88244] 00353 89303] 39 
{ 22 | 10795 | 99640] 11155 88345| oe] 89205 38 | 
23 J 10393] 99633] 11254 88746 00:62 $9107] 37 
24 toes] 99537] 11353} 88647 00353] 89018 36 
25 [11087] 99635 11452 83538] 0036; 88913] 25 
126 [ 11184] 99633] 11551 82449 00366 888160 34 
27 11281] 99632] 14049 8835110 00368] 88719] 33 
| 28 11377] 99636 11747 882533 600370] 38623 42 | 
29 | _11474 99628 11845 338155 00371} 835260 31 
30 9.115709. 996279. 1194318. 8805710. 00373 10. 88430 30 
13 11066] 99625 12040 87960 00375 88334 29 
1 23 11751] 99523 12138 87852 00370 88239 28 | 
3 11837] 99622] 12235 877651 00378 881431 27 
34 11952] 996200 1233 87668 oo380 $5045) 26 
25 12047 | 99518] 12428 $7572 00381 87953 25 
2& 12142] 99617 12525 87475 00333] 87858 24 
37 | -12236| cg5r5} 12621 87379 00383 87764 23 
38 12331] 99613 12717 87283 00387 87669 22 
20 - 124356 9612 - $2624 77 00388 87875211 
40 3.12519 9.99679. 12999 | 10.8709! [10. 00390 10. 874810 20 
41 12612 99608] 13 4 85996 00392 87387 19 | 
42 | 12705] 99507 13099 869001] 00393] #7:94| 18 
43 12799] 99605] 13194 86806 00395 87 217 
44 12392] 99603] 13289 86711 00397 87107] 16 
| 45 1298580 99501] 13384 86616 00392 87015 15 
| 40 | $3578] 9960 13478 | B6g22) ooo] B6322| 14 
1 47 | 13171} 99598] 13573] 85427] oogcz| 86829 13 
} 45 | 13263] 99596] 13667 | 86333] oogog| 386737 12 
1 49 |_ 12355] 99595] 13760 $6239] oogos| 86645| 11 
| 52 19: 13447 [9- 99593 | 9- 13554 | 10. 8,146 10. 00407 10. 86553 10 
| 51} 13539] 99591] 13948 86052 o04c9g 89461} 9g 
| 52 | 713659] 99539] 14041 85959] oogiz2| 863766 3 
1 53 | 23722| 99588] 14134 85856 00412 86278] 7] 
} 54 | 273813] 99586 14227 8577 00414 86187} 6 
| 55 13994 99584] 14320 856800 00416 86096] 5 
56 13994 | 99582] 14412 85588 00418 860061 4 
I? 14085 99581[ 145c4. 85496] 00419 85915 3 
58 14175 995794 14596 854034 00421 858251 2 
1 59 142b6 | 99577 14683 | 85311 00423 85734] 1 
1 14356] 9987 [ 14780 85200 00425 $5644] 0 
1 Co-fine. } dine | Co-tang. | 'Vangent, | o-ſecant.; Secant. | Mi — 


N. Sine. | Co-fine, Tang. 8 Sccant, To-Lecant. 


4 9.143569. 99575 J- 14780 10. $5220 | 10, 00425| 10. 85644 bo | 
59 

ö 

| 


14445] 99573] 14872 $5128] C0426 85555 
14535 99572] 14963] 35037] 00428] 35465] 58 


_> 


1 
2 
3 | 14624] 99570 15554] 84946] cogzo| 353760 57 | 
4 14774 99 568. 15145 84355] 00432] 352860 56 
5 | 14803] 99566) 15236] 84784] 0434] 85192] 35 
6 | 143891] 99565| 15327] $4673] 00435] 35108 544 
7 | 14980} 99563] 15417] 94583] 0437 Bgozo| 53 
18 15069 99561 15508] 84492] 00439 84931] 52 
10 
11 
12 
13 


— 


2 15598] 84402 02441 84843 51 | 
9.15245|[9-99557|9- 15088 10, 84312 10. 00443 10. 84755 50 
| 15333] 99555| 15777 84222] 0444] 24657 49 
2 | 15421] 99554] 15867 84133 00446 84579 48 | 
3 15508] 99552] 15956] 84043 co443| 34492] 47 | 
| 14 | 15596] 99550] 16046] 83954] ooggo| 8444 46 
1 15 | 15683] 99548] 16135 83865 00452 84317 
416 | 15770] 99546} 162244 $3776 oo0qg4| 842301 44 
17 | 25357] 99545] 16312] $3688] coggs| 84143] 434 
12 | 15943-99543] 16qor] B3599] oogs7| 840560 42 
] 19 | 16230] 99541]. 16489] 83501] ooggg] $3970] 41. 
| 20 9. 1611619. 99539] 9. 16577] 10. $3423 10. 00461 | to. 33884] 40 
| 21 16203 99537] 16665 83335 00463 83797 39 | 
1 22 | 16289] 99535] 16753] $3247 | cogbs| $3711] 38 
23 | 16374] 99533] 1684i] $3159] 00467] $3626| 37 
| 16460 99532] 16928 33072] 00468 835400 30 
2516545] 99530] 17h16] 82984] co %, 83455 35 
126 16531] 99528] 17103 82897] 0472 $3369} 34 
27 | 16716] 99526] 17196 22810 00474 33284] 33 
— as 16801] 99524] 17277 82723] 00476] 33199 32 
122. 16886] 99822 27363] 82537 0478 3311431 
30 9.169709. 99520 9.17450 10. 825 50 10. 0048 10. 83030 20 
31 | 17955] 99518] 17536] 82464] 80482] 82945] 29 | 
17139] 99517] 17622] 82378] oogsz] 82861] 28] 
3 | 17223] 995160 17708) 82292] oogss] 82777 27 
34 17371 99523] 17794 82206 oo 87 $2693] 26 
135 17391] 99511[ 1788600 82120 oog89} 82699 25 
3617474 99595] 17965 82534] ooggt| 825260 24 
197 175535] gy5:7] 18061] 381949 02493 | 
38 17641 995-5) 18136 81864 ©2495 
39 | __17724| 99503} 18221 -— 82779 00497 $2276] 21 | 
40 9. 178079. 995019. 1830610. 10.876 1694 10. Co499] to. 
411789 [ 69499] 18291] 31609 oc5or| 82110 | 
42 179731 99497 18475 81525 oo503] 82027] 18 
4318055] 994951 18500 8440 ©0504| | 
144 | 18137] g9493] 18644] 31356 cogc6} 81863] 1614 
45 | 18220 99492] 18728] 81272} oogos| 8178] 1; 15 
{ 46 | 218302] 9949 [ 18812 81188] odgto| $1698] 144 
i47 | 18333] 99488] 18896 81104 22 31627 
48 [1465 99486] 18979] 802 005144 81535“ 12 
29.8547] 29484 19063] $5937] 281% 2 
5- 3.18628 9.994829. 19146 10. 8354 10. 0-518 to. 81372 1! 
{ 5k 18709] 9948C[ 19229 80771 oo 520 81291 
52 | 13796] 99478] 19312] $2688] 822 81210 
183 13571} 994760 19395] $2625 005244 S1129 
54 18952) 99474] 19478 80522 020526] $1048 
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55 | 19033] 99472] 19561] 30436] 05280 82967 
1 56 19113] 99470] 19643] 80357] cogz3o| 3038) | 
1 19193 99468 19725 35275 06532 80807 | 
i 58 | 192734 99466} 19807] 30193 90534 80727 
1 59 } 19353] 96464] 19889] 80111 2536] 830647 
Fl 99462} 19971} $0029 02538 2805867 
j Co-fine. Sine. | Co-tans. | Togent. o 0 ſecant Sec ant. II. 


bg — — di Vegrscs, mins 


A Table of Artificial Sipes, Tang. and Sec. 9 Degrees, 


IM. Sine. | Co-hne. TI Co-tang. | Secant. [ET POR 
© 9. 19433 9. 99462 | 9. 1997110. $5029] 10. 00535 | 10. 80567 | bo 
1 19513] 99450] 20-53] 79947] os 80487] 59 
| 2 19592 | 99458] 20134 79805] ocg42| Sog 58 
3 | 159672 99456] 20216] 79784] 00544] 3032857 
1 4| 19751] 99454] 20297| 79703] oo5gb| 3024956 
151 193309] 99452] 20378 79621] 00548 801700 55 
5 199 0 99450] 20459] 7954r] oczze| Ser 54 
7 | 19955] 990448] 20540 7946 oo5 52 89012 53 
8] 28067 99446] 20621] 79379] 0554] 79933] 52 
_9| 20143] 99444] _ 20701] 79299] [2388] 5r 
10 [9.2-223 (9, 994429. 20782 | 10, 79215] 10. 02558 10. 79777 | 50 
11 20302] 9944c| 20862 79123] oogou| 7969849 
12 20380 99438] 20942] 79058 00502 79620 48 
I 13] 20453} 99436] 21c22] 78978] oog6y 79542 | 47 
144 20335 99434] 2102 78898] ooz66] 7946546 
1151 20613] 99432 2118. 78818 oo 5⁰ 79387] 45 
16| 20691] 99429] 21201 78739 co;70] 7930944 
11726 5 99427} 21345] 78659] 00573] 7923243 
q 18] 28845] 99425] 21420] 78530) oog75| 791581 42 
{ 19|_20922| 99423] 21499] 785or| oog77]__ 79075 | 40. 
20 | 9. 20999. 9942109. 21578 10, 78422 1c. 00579 | 10. 79001 | 40 
121 21076] 99419 21657 78343] o95S1] 7592439 
22 21153} $9417] 21736] 78264] oogS3] 7884738 
23] 21229] g94i5| 21814 78136] oogs8s 78771] 37 
24| 21395| $9413] 21893] 78107 oog37| 78694] 36 
25 | 21382 99411] 21971 7802 cog] 78618 35 
26| 21452| 99409] 22049] 77952] 0591] 78542[ 34 
2721534] 99497] 22127] 977873] 0593] 78465 33 
128] 216108 99404] 22205] 77795] 0595 78350] 32 
29 | 21685] oggoz| 22283 77717] oogg8] 78315] 31 
30 %½ 21761 | 4. 99400 9. 22361010. 77639] 10. cOboc | 10. 78239] 39 
31 21836] 93398] 22436 7756: c 0602 78104 | 29 
32 219i2| $9396] 22516 77484 oc604 75088] 28 
{ 33} 21487] 99394] 22593] 7747 oobeb| 78213] 27 
34 | 2262] 94392] . 22970 7733 co6o8| 7793826 
35] 22127] 69390] 22747] 77253] cobic| 7786525 
| 39 | 22211] 99385] 22024 77177 o 612 77788 24 
37 22286 99385] 22901] 77099 o615 7771423 
138 22361 99383 22977] 77032] 5617 77639 | 22 
3222435 99351] 23054 2694 22619 77565 22 
40 9.225099. 99379 2313c| 10. 76870 10, 21. 77491 | 20 
41 22583] 99377] 23206 76793 oobz3] 77417] 19 
42 | 22657] 99375] 23:53] 76717] oobzs| 977343] 18 
I a3] 22731] 9927 2[ 23355] 76641] ocbas| 77269] 17 
444 22825] 99370] 23435] 76565] oobze| 77195 16. 
45] 22878] 99308] 23510 76490 ©0632 73234 18: | 
146] 22052] 99256] 23586 76414] oobzg} 77048] 14 
I 47| 23225] 99364] 23661] 76339] cobz35s| 7697513 
148} zz] 99362] 23737} 76263 00638] 7690212 
49 23171]. 99250] 23812 76188] ___ 00641 76829 | 11 
509. 23244). 993571 9- 23537 10. 76112 | 10. co43 10. 70756 10 
51 23317] 99355] 23992 76038 co645 7668349 
i: c2 |. 2339- 993531 24937 75963 0064; | 70610 8 
531 23402] 99451] 24112 75588 00645 26538] 7 
54| 23535] 93345] 24186] 75813 0652] 76465 6 
55] 23607] 99340] 24261] 75739] oobs4| 76393] 5 
58 23579] 99344| 24335| 75665] oob56| 76321] 4 
| 57] 2375t} 99342] 24410] 7559} o-658} 76248] 3 
> 58 | 2433823] 9g93qof 24484 75516 ©2660 7617714 2 
59] 23895] 99337] 24558] 75442] oobbz] 76rogs| 1 
j_eoſ 23957 99335| 24633] 75368] o-665] 76033] © 
| | | Co-tine. | Sine, | Co-rang. Tangent. [o fecant.| Secznt. NI. 


80 Dezrces. — 


lt. * os 


A Table of Artificial Sines, Tang. and Sec. 10 Degrees. 
M.] Sine. | Co-fine. | Tang. | Co-tang. Secant. | o-fecant, | 
j © 9. 239679. 99335 . 24632 | 10. 75368| 10. 00665 | 10. 76033 | 60 
| 1 | 24239] 99333] 24706] 7529q] oob67| 75961] 59 
| 2 | 24110] 99331] 24779] 75221] ocbbg| 75899 | 58 
3 | 24181] 99328] 24553] 75147] 0672] 75819] 57 
| 4 | 24253| 99326] 243926] 75074} 0674] 75747 | 56 
5 | 24324] 99324] 25020] 75000] oob7b] 75676} 55 
6 24395] 99322| 25073] 74927} 0678] 7505 54 
7 | 24466] 99319] 25146] 74854] 0680] 75534} 53 
8 | 24536] 99317] 25219] 74751] cob33] 75464 | 52 
9 | 24607] 99315] 25292] 74708] 0065; 75393 | 5T_ 
10 9. 240779. 99313 9. 2530510. 74635 10. 0068710. 75323 | 50 
it 24748] 99310] 25437] 74563} ocbgo| 75252 | 49 
i2 | 24818] 9938] 25510 7449 oo e 92 7518243 
13 | 24888] 99306] 25582 74418 co594 75112 | 47 
14 | 2495%| 99304] 25655] 74345} co596| 75042 | 46 
15 | 25028 99301] 25727] 74273j 0599] 7497245 
16 250998] 99299] 25799 74201 00701 74902 | 44 
17 | 25168] 99297] 253871] 74129] co7:3] 74832 | 43 
18 | 25237] 99294| 25943] 74057] coe 74762 | 42 
19 |_ 25397] 99292] 26:15] 73985] oogo8| 74693] 41 
20 925379. 99290 9. 26086 10. 73914 10. c0710| 10. 74623 | 40 
21 | 25445] 99288] 26158] 973542} 0071 74555] 39 
22 | 25514| 99285] 26229 73771 00715 74436 | 38 
23 | 25533] 99283] 26301] 73699] 0077] 744737 
24 | 25552] 99281] 26372] 73628] oo719g] 74343 | 36 
25 | 25721] 99278] 26443] 73557] 0722] 74279] 35 
26 [25790] 99276] 206514} 73486] oo72g] 74210 | 34 
27 | 258538] 99274] 26555] 73415] oo726 74142 | 33 
28 | 25927] 99271] 26655 733444 00729] 74073 32 
29 | 25995] 99269] 26726] 73274] corgil 74005 | 31 | 
30 9.26062 9.99267. 267970. 7320310. 00733 10. 73937 | 30 
31 26121] 99264] 26867 723133 00736] 733869 29 
32 | 26159] 99262] 26937 73063 00738 73801 28 
23 | 26267] 99260 27c08 72992] ©c0741 73733 | 27 
| 34 | 26335] 99257] 27078] 72922] 00743 73665 26 
35 | 25403] g9255] 27145] 972852| - 00745] 73597 | 25 
| 36 } 26470] 99252] 27218] 72782 00747 73532 | 24 
37 | 26535] 99282] 27285] 72712] ocoggo] 73462 | 23 
38 | 26605| 99248] 27357] 72643 co752| 73395 | 22 
39 |_26672| 99245] 27427] _ 72573] __ec755|__73325| 21_ 
40 9.267399. 9924319- 27496] 10. 72504 10. 00757 | 10, 73201 | 20 
41 | 26806] 99241] 27566] 724344 0759] 7319319 
| 42 26873] 99238] 276535] 72365 oo0762} 73127 | 18 
43 | 26940] y9236] 27704] 72290 00764] 7306017. 
44 | 27007] 99233] 27773] 72227] co766] 72993 16: 
45 27073 99231] 27842 721588 co76g| #72927 | I5; 
46 | 2714<| 99229| 27911] 72089 ci 72560| 14. 
47 | 27206] 99226] 27985] 972020] 02774 72794 | 13 
4 48 | 27273] 99224] 28049 | 71951] 00776] 72727 | 12 
49 | 27339] 99221| 23117 71883] 00779 72661 | 11 
50 9. 27495 | y- 99219 [9. 23186] 10, 71814 ro. 00781 | 19. 72595 | 10 
| 5t 27471] 99217] 282544 71746] co783] 72529] 9 
2 | 27537] 99214] 28323] 71677] cop895|] 72463] 8 
53 | 27602| 99212] 28391 71689 os 72398 7 
54 | 27668] 99209] 23459 71541] ooggi| 72332 6 
5527734] 99207] 28527 71473] co793 72266] $5 
56 | 27799} 99294] 28595 71405 o0796 722014 
57 [27364] 99202] 28662] 71338 0798 72136} 3 
58 27936] ggzco| 28730| 71270 co800 73072 | 2 
59 | 27995] 99197] 28798] 71202] ocz] 7aoog5| I 
6> | 28260] 99155] 28865 971135] oo805| 71949) © 
Co-fine. | Sine. | o-tang Fang nt. Co-tecant. | Secanr. . 
„ 79 Degrees. 
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A Table of Artificial lers, Tang. and Sec. 11 Degrees, 


= 


M. | Sine. |To-tine. | Lang. _Co-tang.} Secant, [Co- iecant] © þ 
oO | 9g 28060 9.991959. 25805 10. 71135 10. 00%og | 12. 71y40| bo | 
EY 28125| 99192] 28933 71067 ©0808 71875| 59] 
2 | 28190] gg190| 2900 71-00] oo810 718100 53 
3 28254] g9187| 29967] 70933] o 813] 77746 57 
4 | 28319] gg185| 29134 70856] 00815] 71681 56 
5 | 28384} 991820 29201 70799 0818 716160 55 
6 28448] 99180] 29268] 70732] co8zof 71552 54 
171 285221 99777] 29335 70665 oo0823} 714880 53 
i 3 | 28577] 99175] 29402 705398 co32;} 71423] 52 
9 | 23641; g90172] 29465} 70532] -co828] 71359} 51 
10 [9.28705 [9.991701 9. 29535 | 10. 7-465] 10. 0c830 [10. 71295] 50 
12 | 23769] gg167] 296 70399] 0833] 71231] 4 
12 | 23833] 99165] 298%] 970332} 0835] 71157 48 
13 28896 99162 297 34 70266] 00838] yg 47 
| 74 22960] 99160] 2980 70200] oo8go| 7140 46 
| x5 | 29024} 991757] 29866} 7rz4] 5843] 709750 45 
176 29087] 99155] 29932] 70068] 5845] 7913/44 
172915] 99152] 29998] 7c 00846] 708 80 43 
18 29214] 99150] 38 c064 69936] oo8go| 70786 42 
19 2222 99147 30130 6987-1 885 7072341 
28 | 9+ 2934019. 9914519. 3019510. 989 10.6 co8 55 10. 70665} 40 
21 29403 99142] 30261] 69739] ooS58] 7-597] 390 
22 | 29466] 9914 30326] 49674] os [ 70534] 38 
23 | 29529] gy137} 30391 | 69600] co36z] 764710 37 
24 | 29591} 99135] 30457] 69543] 586 70429] 36 
25 29654 | 99132] 30522 69478 086 703460 35 
' 26 | 29716] 99130] 30587 69413] co87c| 70284 34 
27 29779 99127] 30652 69348 0873 702210 33 
| 28 | 29841] 90124] 30717] 69283] 087% 70159 32 
29 | 29903} 92122] 30782] bars] 2828 70097] z1 
3o 9.299669. 99719 9. 30846 | 10. 697 54 10. co881} 15.734 30 
31 30028 99117] 30911] 69 891 oc883 69972} 29 
32 30090 99114] 30975 69925] co886] 6.910] 23 
33 | gorgr| 99712] 31040 68960 o 8880 69849 27 
1341 30213] 99109 31104 63896] 0391] 69787] 26 
35] 30275 99106] 31168] 68831] 0894] 69725 a; 
36 30336 99104] 31233] 68767 0 8960 69664} 24 
37 | 30398] 99701 31291 68703] 0899] 69602 23 
| 38 30459 99099] 31361 68639 cogoik 69541] 22 
39 | 3<521| 2222]. 31424] 68575] een 69479] a1 
40 9 78852 9.990939. 31489 R 20 
41 30643 99001 31552] 68448] oogcg} 69357 19 
42 30% 4 99088] 31616 68383] cog12 692960 18 
43 30765] 99 86] 31679 (68320 0914] 692350 17 
44 3826 99083] 31743] G68257| cog17] 69174} 16 
45 3 887] 90080 31806 63194] oog] Ggnng| xs 
{46 } 30947} 99 78] 31870.) 68130] cogzzh 69053] 14 
{47 | 31-08 gyo75s| 31933] G80b7| oogzs} 68992 13 
48 31c68] gy-72] 31996 | 680cg cog28 68931] 12 
49 | 31729] 99576 32<52þ 822 67941 ___ £0930 8871 11 
59 9. 31189 9. 00079. 32122 | 10. 10. 57878 10. 093318. 12. 68811 10 
51 31249] $9064] 32155] 67 1215] 09360 68730) gf 
152 31310 99:62 32148 7752 Cog38] 68690 8 
$3 | 31370] 99059] 32313] 67589] 90941] 63630] 7 
54 | 31430] 990560 32373] 67627] 09944] 68570 6 
55 | 31499] 99054| 32436| 67564] Ocgg6| 851 5 
56 | 31549] 99051] 32498] 67522} Ocggg} 68451} 4 
57 | 31669 9s 32561] 67439} ocgg2z} 683910 3 
| 58 31669 gg-46] 32623] 67377] oogsg| 68331] 2 
39 | 31728} 99043] 32685 67315 00957 68272] 1 
| bo. 11738! 99 40 32747 67252] 0960 68212} 0 
| Co- ne. 1 Sine. © 0-tang. Tangent | Co-ſecant| Secant. M. 


78 Degrees 


- 
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A Table of Artificial Sines, Tang. and See. 12 Degrees. 


WK | Sine. [Co- fine. 


Tang. 


[Co- tang. | Secant. |Co-fecant | TY 


— 


32261] 99019 33242 66755] ocys3 67739 524 
32316 ggo16] 73303 66697 cog84 67681] 51 


—— — 


10 6. 32375 9. 99013. 33365 | 10. 00635}10. 02987 (10. 67622 50 
111 32437] 99011 33426 66574] oog*gf 675 
12 | 32495] 99088] 33487] 66513; o0g9: | 
13 32553| 99s] 33545] 66452} ooggs| 744747 
14 32612] 99002 33609 66391] oogg8] 67388 46 
| 15s 32676 99, 33679| 66330] 01000 330 
16 | 329728] 98997] 33731] 66269 orooz} 672 


o 9. 3178809. 99040 . 32747 10. 67253]10. oog to. 68212| bo { 
{| 1 | 31847] 99035| 32810| 6719] oogbz| 63153] 59 
21 31907] 99035 32872 6712 oog6s| 68093 88 
3 | 31966] 99032 32933 67067] oogbs 68034] 571 
4 | 3:025| 99030] 32995] G7oos| ooyro} 579750 56: 
5 | 32034| ggoz74 33957 | 066943} ocg73{| G7git] 55 
632143 99024] 33119] 66381] 00976] 67857] 54 | 
7 32202 ggoz2| 33180] G6682c} 00978] 67798] 53 
9 


17 | 32736] 98994] 33792] 66208[ orioob} 67214 43 | 
1s | 3284;] 98991} 33853] 66147; otocg| 6715642 
| 19 | 32952] 98989} 334413 66087] oroir 67098] 41 ; 


| 20 fe. 9. 32950 9.989869. 3597410, 66025|10. 01044 | 
21 | 33018] 98983 34034 65966 01017] Gogs: 
2233075 98980] 34095] G5yo;} one 60925 55 
23 33133] 98978] 34155] 65845] orozz 6586; 
24 33190] 98975 34:15] 65784] 1025] 66810 36 
| "5 33248] 98972] 34276] 657244 1028] 6675» 
| 2 


35 
33305] 98963] 34339] 65664] 81031] G6dbgs| 24 | 

_ |} 27 | 33362] 98967] 34396] 65604] 1033] 656638 33 
| 28] 33420] 98964| 34456] 65541] o01036| 66580 32 
_29 |__33477]__9$g961]} 34516] 65484] 01029] 66523] 31 


30 9. 3351400. 9895: ly. 34: 76 10. 6542410. 01042 [lb. 66466 

31 33592] 939550 34635 65365] o1045] bb 
32 | 33647] 98953] 34695] 65205 on047 | 

| 33 | 33724] 93950] 34755| 65245] ooze 66296| 27 
| 34 | 33763] 98947, 348144 65136] o1053 66230 | 26 
35 | 33819] 98944] 34874| 65126} orgb| 66182] 25 
39 | 33374] 98941] 34933} 65067] oc 66126 


: | 24 
37 | 33931] 983935] 34992] gs onobz] 656069 23 | 
135 | 33987] 98936| 35051 64349] 01064] 66013] 22 | 


39 |__34043] 93933] 351171] 48820 orob7] 65957] 21 | 
40 19. 34100 19. 93930 6. 35170 to. 6483c|10.01070| | 
1 42 | 34156] 98927] 35229] 64771] 01075 63844 19 
| 42 | 34212] 98924] 352388] 64712] 01076 85755 18 
| 43 34262 58921] 35246] 6465] 01079 F 

44 34324] 98919] 35495] 64595] or081] 65576] 16 
45 | 3438] 98916 35464| 64530] 010844 

46 | 34435] 98973] 35523] 64478] 1087] 65564 14 
47 } 34493] 98910] 35581] 64419] 1090 65509 
43 | 34547] 98907] 35540] 64366] 1093] 65453 
49 | 34602} g8gc4| 35698] 64302 2096 65398 


50 6.340583. 98903 |). 35757 [10. 64243010. 0159970. 65342 
51 | 34713] _ 9889S] 35815] 64185 91102 
52 | 34769] 98896] 35873] 64127] 51104 


* — — 


$3 34824] 98893] 35931] 64069] 1107] 65176 
54 34879] 98890 35989 640110 11% 65121 
55 | 34934] 98337] 36047] 63953 


01113] 65066 

55 | 34959] 98884] 36105] 63895] o1116 

57 35044| 98881] 36163] 63837] o111g| 64956 

53 | 35099] 98878] 36221] 63779] 01122] 64901 

4 59 | 35154] 98750 36279] Gz721] C12 64846 

 ]. be | 35205] 98872] 3633} 63664] 91128 
[x 0-f1ne. | Sine. | Co tang. Tang. rant 
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A Table of Artificial sines, Tang. and See. 13 Degrees. 


—— 


— 


N. | Sine. [Co-tine. Tangent] Co- Co-tang. | Secant. |Co-fecant. 
© 3: 35209 9. 988729. 36336 0 0 63664 10. 01128 10. 64791] bo 
I 35263 | 98363 36394 63606 or13o|] 64736 59 
Im. 35318 | 98867] 36451 63548 01133 64682 53 
3 35373 98864] 36509 | 63493 | ©2736 64627] 57 
4 | 35427 | 95861] 36566] 63434] 11390 04573} 56 
5 | 35491] 95858] 354024) 63:76] 1142] 64518 55 
6 35536, g$855] 36651 63319 01145] 64464] 54 
= 3559c | 98852 36738 63262 01145 64410} 53 
| $8 | 35644| 98849 36795] 63205] 1151 64355] 52 
Ba 8 35695 98846 | 36852 63148 011544 624302 FE; 
10 35386 9. 988439. 30909 | 10. 63091 | waves: 4 mh 64248] 59 
11 35806] 98840] 36966 630344 160 641794 49 
1235860 98837] 37023] 62977 11630 414 48 
13 35914] 988 34] 37080 62920 011666 640386 47 
14 | 35968] 98831] 27137 628633 1169] 64032 46 
15 300210 98828 37193 62807 01172] 63978 45 
16 | 36075] 98825 37250 62750 ol17s| 63923544 
17 36129 98822] 37306 626944 1178 638711 43 
18 | 361382] 98319] 373631 62637 0181] 638181 42 
19] 36236 98816 27419 5281 1184 63754 ar 
20 0. 36289. 988 139. 37476 | 10. 6252410. 0118; 10. 637114 
21 35342 98810 37532 62468 on19c} 63658 39 
22 36395 98807 37558 62412] 01195 63605 38 
23] 36448] 98803 37644] 62356] 61196] 63551] 37 
24 36502 98801] 37700] 62300 1190 63498] 36 
25 [ 36558] 98738 37756] $2244| o1202] 063445} 35 
26 | 36607] 98795 37812 621388] 0120 63392 34 
27 | 36660| 98792] 37869 62132 — 633400 33 
| 23 367131 98789 37924 62056] 01211 63287 3: 
20 | - 36766] 908985 37980 | 62026] org] 03224| 31 
30 J). 36518 9. 958783 | 9. 38035 10. 9955 10. 0121/10. 5318. 30 
31 36871] 98780] 38091 65999.  .. 0122c} 63125] 29 | 
32 | 36924| 93777] 38147 61353 O22 1 63070 28 
| 33 36976] 8387744 35202: 63758] o1226] 63024 27 
34372898771 38257 9742 ©1220] 62971] 26 
35 370811 98768] 38313 1687 oiaz.[ 62919 25 
36 [37123] 98765] 35368 61632 012350 62867 24 
37 37185] 98762] 384231 G1577] 12380 62815 23 
38 37237 98756 38479 61521 01241 62763f 22 
390 22289 99756] 38534 | __61456 01244 62711 21 
40 [9- 37341 (9. 99753 9.38589 . 10. 0124710626590 20 
437393 98749] 33644] 87356] ois 62607} 19 
4237445] 98746] 38699 61301 1254] 62555 18 
43 | 37497 98743] 38754] 617246] 1257] 62503] 17 
44 | 37549] $8740} 35808 61192 o1260[ 62451] 16 
45 | 376co| 92737] 388636 67137] 1263] 024900} 15 
45 37652 93724] 3898] O1c82] or266] 62348] 14 
47 | 377293] 98731] 935972 61028 01269 62296 13 
& 37755 98726] 39027] 6:97; 01272 622451 12 
149 37800 98725 390811 — 62918 81275 621044 11 
== 9.378589. 987229. 39136 18. 65864 10. 0127810. 62142 10 
1 99 98719 39199 60810 012816 62091 9 
132 37960] 98715] 39245 60765] 1285 62040] 8 
| 53 | 38-11] 98782] 39299 60701 01288} 61989 7 
| 54 38062 98709 39353] 60647 61291 61937 [ 6 
55 | 38113] 98706 304 60593 0294] G1337] 5 
36 | 38164| 98703] 35461] G6o5:9] or2gz] 613360 4 
s7 | 38215] 987co| 39515] G485| oro} 647350 3 
\ 58 | 33266| 98597] 3950 60431] 1303 62734} 2 
| 59 35317 | 98694 39623 60377 0130 616833 1 
. | 38368 98697 2822 65327 01310 61632 1 
| | 'nefire. Side. [Co tang | Tangent. | Co-ſecant. Secant. M.! 
TT 70 Degrees. 


A Table of Artificial Sines. Tang. and get. 14 Degrees. 


— 


} M.] Sine. 
| © 19. 38368] 
1 38415 
2 38479 
3 | 35519 
4 33570 
5 | 35620 
6 38670 
* _ 
9 38827 
10 9. 38871 
111 38921 
i2 28971 
13 39021 
I4 | 39071 
151 39121 
16 | 3917c 
17 | 39220 
18 | 39270 
DS | 
20 9. 39365 
21 | 39415 
22 39467 | 
23 | 39517] 
24 | 395606 
25 | 39925 
26 | 39664 
27 | 39713 
28 | 39762 
29 39811 
30 9.39800 
31 39909 
32 | 39957 
33 40006 
34 | 40055 
35] - $2293 
36 40152 
37 | 4020 
33 40239 
39} 42297 
47 19-49345 
| 461 | 40394 
42 | 40442 
43 42490 
44 | 49533 
| $5 4. $958" 
46 | 49534 
47 40082 
48 | 4073c 
49 | 40778 
| 50 9. 40825 
51 | 49873 
52 | 40921 
53 | 40y68 
© | 41016 
55 | 41063 
36 | 41101 
52 41158 
58 [41205 
59 | 41252 
00 41 r 
ITCo- fine. 


Co- une. 

9. 9909 

98687 
98584 
98685 
98678 
98675 
98671 
98668 
98065 
98662 


9.98659 


9+ 93627 
98623 
9862 
98617 
98614 
98610 
938507 
98604 
98601 
95594 
9.98594 
98591 
98588 


98684 


Tang. 


9. 39677 
39731, 
3978 
39838 
39892 
39945 


4-052 
4c1c6 


9. 40212 
40266 
40319 
42372 
49425 
40478 
49531 
40584 


40689 
| 9: 40742 
40847. 
40952 
41057 
41109 


4116 
_41214 


41315 
41370 
41422 


43939 
4199: 


42093 


4219; 


9.42297 
42345 
42393} 
4245- 
42501 


2603 


42794 
42755 
47825 


| 


\.0- rang. 


39999] 


40159] 


406364 


40795 
40900] 


410241 


9. 9.41256 


10. 10. 58216 


42041 
421417 
2240 | 


42552 


2653 


Co- tang. 


10. 60323 
60269 
60215 


60108 
60054 
6 O 
5994 
59894 
59841 
10. l 
$9734 
59681 
| 59628 
£9575 
$9522 
59469 
5947" 


5930 
10. 59255 
59205, 
59153 
59 100 
5904 


$8164 
58113 


57958 
57907 

878510 
5378035 
$7754 


10. 57703 


57652 21 


57601 


57559 


57493 
57448 
57397 
57347 
$7296 
37245 


$7195] 


E augent. 


601621 


592633 


580611 
Soc 


decant. So lecant 
10. 0131010. 61632 
0131] 61582 
013166 61631 
01319 61481 
901322 61430 
©1325 6135 
013200 61330 
01332 61280 
0133614 61229 
o133% 61179 
10. 0,341 to, 61129 
01344] 61079 
013480 61029 
01351 60979 
01353] 60929 
013570 60379 
01305 60830 
01364 61780 
©1397 60730 
01371 6068 1 
15.013770. 60631 
-,- 08377] 60583 
o138| 60533 
01383 60483 
01386 60434: 
01390] 60385 
cl3y3] 69336 
013960 60287 
01399 60238 
0149? 60189 
10. 014<6| 10, 60140 
01409 60091 
01412 60042 
c1416] 5994 
91419 59245 
01422 59396 
01426; 59548 
01429 53500 
814321 39751 
91435] 59703 
19. 01439 10. $9954; 
01442 59600 
1445 $9555 
01449 59310 
01452 59462 
014550 59414 
01459 49366 
01462 59318 
| 01405 59270 
2140 n 
10. 0147/1. 59175 
n 
014790 59079 
01482 59032 
01485 58984 
— 145] $3937] 
01492 53589 
01495[ $8845 
2149 $5795 
015 $3745 
On 536 58700 
| Co-tecanc. 


1 


O Menne 


M. 


Secant. 


75 Degrees 
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A Table of Artificial Sines, Tang. ard Sec. 15 Degrees. 


A * i At. 


NI. 


Sine. 


Co- ſine. 


Tang. C O-tAnge Secant. r. Co- ſecant. 3 
e 9. 412009. 984949. 42805 10. 57195 | 10. o150t| to. 58740 | 60 
LI 413474 98491] 42856 57144 0150 5865359 
241394] 98488] 42906 57094 01512 386658 
3 | 4144?1] 98484] 42957] 57043 515160 5835957 
41 41485} 984810 43097 636993 015191 5851256 
5 4535] 98477] 43057] 56043] 1523 5846555; 
| 6] 47582] 98474] 43108 56892 | oxgz6| 58415] 54 
Þ| 7} 42628] 98471] 43158] 56842] 1529 65837253 
\ $ | 41675] 98467| 43208] 56792] 15330 58325 54 
FF 9 | 41722 98464 | | 43258 244 or536} 38228 58278851 | 
— — — —— 
110 „412680. 98460 9. 9.43308 | 10. 10. 56692 10. 01540 10. 10. 53232 50 
in f 41815} 98457] 43358 56642 675430 5818549 
12 ut 98453] 4345] 36592 o1547] 58138148 
13 | 41928] g845c} 43453] 56542] ong5s:| $Bog21q7 | 
14 | 41954) 93447] 43508} 55402 on55;] $3:46146 | 
15 | 42001] 98443] 43558] 56442} 1557] 57999145 
1] 42047] 98440] 43607 | 56393} orghkc| 57953144 
17 | 42095] 98436] 43557 856343] 1564] 5790743 
18 | 42139} 98433} 43707 55293] 1567] 57860142 | 
19 | ' 42185} 98429 4.3756} 56244 01571 57814 41 
20 942232. 98426 19. 43306 | 10. £6194 | 10. 01574|10+ 5776840 
21 422780 98422 43855 $6145 o1578] 5772239 
22 | 42324] 98419 43955| 55095] 61580 $7676138 
23 | 42370] 93415| 43954! 56046 61584] 5763037 
| 24 | 42416) g8412\ 44%] 55996] 625880 5758436 
25 | 4246ij 98409 44653; 5547] orggi $7535135 |} 
26 } 42507} 98485 44102 55898] orggs| 37493034 
27 | 425554 98492} 44751] 55348} 615980 574733 
28 } 42599 98398 442011 55799 o1602| 57401132 
29 | 42644} 95395 442% 873% orbos|_ 23388521 | 
30 |9- 42bgclg. 20110-4060 44299 10. 35701 | 10. 016cg to. 5731030 
| qr | 42725 983838] 44248 55652 01612] 5726529 
32 4278] 48384] 44397 38603 016260 57219128 | 
| 3; | 4292*] 98302}. 44446 55554 0161900 5774/27 
34 | 42872] 95377 44495] $5595] 1623 57128026 
| 35 | 42917] 95372} 44544 55456 516260 5708325 
36 42962] 98370] 44592 | 55448 01630 57038124 
37 | 432-7] 68306] 446qz, 55339] 1634] 3699323 
38 | 43052] 983603 44090 55310 01637 5694722 
1322 428 9$359] 44735} 85262 016411 56902 21 
40 ge $3143 9. 9835519. 44787 . 55213 | 1c. 0164410. 568 5720 | 
| 41 | 43188] 98352) 44836 55164 | 51648 36812019 
| 42 | 4323% 93349| 44884 535115} 61651] $6767118 | 
43 432780 98345| 44923] 55-67} oibss| 567227 
44 43322] 98342] 44981 55019 1658] 5667716 
45 | 43367] 98338] 45029 $4972 | 04662 56632] 18 
| 46 | 43412] 98334] 45078] 54922 | 1666 565884 
| 47 | 43457] 938321] 43126] 54374 | 1669 g6543113 
| 4s | 43502] 98:27) 45174| 54820 | 07673] 5649812 
49 | 43546] 98324 45222j £4778 o1676} 56454111 | 
"50. 9.435909. g232C|y. 45271 | 19. 54729 | 1C. 0168C| 10. 50409 |10 | 
} 51 | 43835] 98317] 453ig| 54681 | 01683} 563650 9 | 
243680] 92313] 45367 546331 02687 56320] 8 | 
| 53 | 43724] 983c9] 45415] 54535 | cn6gu 56276 7 | 
| 54 3760} 983566] 45463] $4537 | 61694] 3623106 
55 43313] 93302 45312 | 5440 | orgs) 564870 5 
| 5> | 43857] 98299] 45559 54447 | cx70i] 56143] 4 
( 57 | 43901] 98295] 450 54394] %s 56099 3 
] 59 | 4394*| 98291] 456543] 54346 | on7034! g6054| 2 | 
<9 4399 ][ 98288] 45702 54298 01712 56010 1 
bo 44034] 98284] 45750 $4250 cx716) 55966] o_ 
E Ca- ſine. | dine. o-tang 4 ang- L Co-frcant] Secant. M. 1 


74 Degrees 


A Table of Artificial Sines, Tang. and Sec. 16 Degrees. 


= — n 0 = 


NM. Sine. | Co fine. | "Vang. | Co- ung. | SEcants Co-lecant. TR 
o 9. 440349. 982849. 457 50 10. 54 5010. 01716 10. 55966| 60 | 
I 4407 982 281 45797 54593 01719 55922] 59 
244122 958277] 45845] 54155] 1723] 35878 58 
3 44165 98273] 45392 54108] 02727 55334] 57 
4 | 4420] gia70) 4594-| eee 173% 3779 564 
5 | 44253] 98266] 45937] 54013 961734 $5746] 55 | 
6 | 44297| 98262| 46035] 53965 01738] $5703] 54 
7 | 44342] 93259] 408] 5398} or7gr] 55650} 53] 
Z 4435s | g8255| 45130 53870] o1745 55615 52 
_9 | _44425] 98251] 46:77] 53823] 01749] 55572| 51] 
10 | 9.44472 [9.98248 | 9.46224] ro. 53776|10. 01752|10. 55528] 50 
11 | 44515} 88244] 46271 53728 01756] $5484] 49 
12 | 44559} 98240 46319 53081] 01765 55441] 48 
13 | 44602| 98237] 46366] 53634] 2763 $5397] 47 
I4 44646} 98233 464r3 53587 01767 55354 45 
1544489] 98229] 44 $3540] 1771] 35317 45 
16 44733 98226; 49507] 33493] 01774] $5267] 44 
17 | 44776} 98222] 46553] © 53496] 61778 55224 43 
18 48191 98218] 46601 533990 01782} 55187] 42 
19 44502] g821c| 46645 53352 01785 55138 414 
20 9.44905 9.98211 9.46694 10. 53306 10. 01789 10. 550951 40 f 
2144948] 98207 45741] 53259] 1793 $5051] 39 
22 | 44991] 58203] 467838 53212 01796] 55008] 38 
23 | 45035 98200] 468350 53165] or80o| 34965] 27 
a4 | 45077 98196 46887 53129 531804 54923 36 
25 451201 98192] 46925 53072 ©180% 54820 35 
26 | 45163] 88189] 46975] 53025| onrr| $4837] 34 
27 45206] 05815 47021 52979 5815 54794] 33 
28 45249 98181 4.7268 52932 01819 $4751] 32 
K. 45292] 98177] 47114 52886 18231 54708 * 
30 9. 453349.98174 9.47100 10. 52840 10. 01826 10. 54666 30 
1 45377] 9877 47207 52793 o1830] 54024 29 
* 45419 98166 47253 52747 | 01834] 54581] 28 
Wo 45462] 98162 47299 $2701 01838 54539 27 
| 34 | 45594] 981594 47346 52054 o1841] 54496 26 | 
35 | 45547] 98155 47392] 526:8] oiBgs| 54453] 25 
3645589] g8151] 47433] 52562] or8gg] 544ir| 24 | 
37 | 45632] 98147] 474% 52516 01853 54368 23 
35 | 45674] 98144] 47530 52470 1856 54326 22 
39 | 45716 98140} 47576 524244 01860 84 2t 
42 9.457589. 981369. 4022 10. 52378 10. 01864 20. 54242 20 
41 458-1] 98132] 4766 52332 01868] 54199 19 
43 45343] 98125] 47714 82203 601871 54157 18 
43 | 45385] 98125 47760 52240 61875  S4115 | 17 
44 | 45927 95121 47806 52194 01879 54073 16 
45 | 45969] 88117] 47852 52148 01883 54231] 15} 
46 46011] 98113] 47897 52102 01887 53989 | 14 
7 | 45253] 95109] 47943 52057] 618900 33947 13 
48 46095 98106] 47989 52011 018944 53908] 12 
22 46136 98102] 45034 519653 018980 55854 11 
{ 52 9.461789. 980989. 48080 10. 51920 1c. 01902 19. 53822 10 
| 3! 46220] 98094] 48126 518744 o1gob| 53780] 9g 
52 | 46262] 98090 4qbi7i| 54829 1940 3373808 
53 | 46303] 9887 4817 57783] orgrz] $3597] 7 
54+ | 46345] 9808: 43262] $1738] 61917] 53655| 6 
55 | 46386] 9587 483c7| 51592] orgzi] $53614| 5 
56 | 46428] g8075] 48353] 51647] cigzs| 33572 4 
57 46469] g8071] 48398 £1602 01929 53521] 3 
53 | 46511| 98067] 45443] 31557 01933 -53439| 2 
59 | 49553} 9063] 48489[ 51511] 01937] 53448] 1 
| 60 46594 | 98-60| 48534 51466 01940 52406 O * 
#4 Co- ſine. Sine. | Co-tang- — Co- ſecant Secant. N 
R r 73 Degrees, 
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A Table of Artificial Sines, Tang. and Sec. 17 — 1 8 


72 Degrees, 


{ N. | dine Co-line. L angent Co-tang. Secant. Co- ſecant. 
© 3.453939. 9506019. 48534 | 10. 51466 ]ro. 01945 re 
1} 45535] $9556] 45579 | $1421] o1944| 53365 
2 | 46670] 93052] 43524 51376] 01948 _ $3324 
346717 98848] 45599 513510 01952] $328} 
4 457:8| g8244| 45714 51286 01956 53241 
5 +6805] gB824<| 48759 $1241 01966] g532c2 
0 4534 9 36] 45804 51196 01954 $3159 
_— 4088 98532] 48849 51151[ 1968 53118 
8 4692 98929] 48894 511006 oig7l| 53077 
9 26904] g89:5] 45939 510611 01975 53036 
10 ee. 989219. 48984 | 10. 5101610. 01979 | 10. 52995 
11 | 47045] 93017] 4992y | 56971] 91983 52954 
12 | 470-6] 53013] 49-73 | $0927] o1987| 52914 
1347127 33 09| 49148 £582] onggi| g287; 
14 47168] 98005] 49163 50837 01995 52832 
15 7209} 9808910 49207 $0793 01999 $2791 
16 47249  97997]- 4952 | . ©. $0749] -- 02093] - ' $3753 
17 47290 97993 49298 50703 02007 $2710 
13 4773 979%0} 49341 50650 02010 $2670 
19 47371 97089 49385 56614 02014 2629 
20 9.474110. 9 5382/9. 49439% 10. $0570 | 19. 02018 10. 52588 
27 |. 47452] 97973] 49474 52526] 02022] $2548 
224749 97974] 495'9| Fos] o 2026] g2508 
23 47533] 97976 49563] $0437] 02030] 52467 
24 | 47573] 57% 49607 | 350393] »2˙34] $2427 
25 4 613] 97962] 49651 50348 | 02038] 532387 
20 4755] $7958| 49696 5 304 02042 52346 
27 47594 97954, 49 49 | $0260] 2040 g23c6 
25 | 47734| 97959] 49794 | go:r16| 20500 52266 
29 | 47774| 97246] 49825 $0172|__ 02054] $2226 
30 9.478149. 97942 | 9- 4972 5. 59123 | 19. 02058 10. 52180 
31 47854] 97938] 49916] g*o8g] 2062 52146 
32 47894 97934 49990 50040 02066, 52106 
3347934] 97930] 50004 49995 | 02070] g2066 
3447974 97326| $0948 49952 | 02074] g2026 
| 25 | 48014] 9792: 50092 49908] 902078] 51586 
36 48 54 97918 50136 49864 o 2082 51946 
37 4259 97914] $0150 49820 02086| 51906 
38 454133] 97910[ $0223 49776] 209% 51867 
20 48172 97926 59267 49733 dai, | 81827 
4c . 4213. 97902 9. 50311 10. 4968910. 0209810. $1787 
41 [48252] 97898} 50355 49945] 92102] 51747 
42 432021 97894] $2398 49602 o2106 51708 
43 | 4833 97890] 50442 49558 021100 51568 
4+ | 48371] 97586] 50485 499815] 92114] 51629 
45 438411] 97882 50529 49471 021181 51589 
46 | 48450] 97578! 50572 49428 921221 51550 
4748489 97874] 50616 49384 02126] 51510 
4848529] 97870] 50659 49341] 92130} 51477 
49 | 43598] 97866 $0703 49297 | 02134] 51432 
— — — — — — 
50 9.48607 9.978619. 5 74010. 49254 10. 0213910. 51392 
51 | 45647 97857 55759 49211 02143] 513853 
52 4586 97853] 52833 49167] 02147] 51314 
ſ 53 | 487:5| 9789 50876 49124 02151] 51275 
54 | 48764] 97845] 58919 49981] O2155] g1236 
55 43823] 97841] 50962 49035 02159 51197 
59 j 48842] 97837] 51005 45995] 52163 51158 
57 485 97333] 51048 48951 02157 51119 
55 4892 97829 51092 48908 0217) 51080 
5 495759 97825 51135 43865 02175 51941 
60 4359%] 08211 5117 48222 02179 5tcoꝛ 
= lune. Sine | Co-tang. | I angent, Co-ſecant.i Secant. 


A Table of Artificial Sines, Tang. and Sec. 18 Degrees. 
M. Sine. | Co-fine. | Tang. | Co-tang Secant. | Co- tecant! 
of 9. 22957 9. 9782109. 5117810. 4882210. 017% 1. 51002 65 
| 8 | 49037] 97517] 51221] 45779 02183| $0993] 59 
1 49076] 97812] 51264] 48736] 2188 59924 53 
3 | 49115] 97808] 51306] 458694] 02192] S 57 | 
4 49153] 9g7*04| 51349] 48551 2196 580847 56 
5 | 49192] 97800 51392] 48608 022-0 5obBc8) 55 | 
| 6 | 49231] 97796] $1435] q3565| 02204) 507 54 
7 | 49269] 97792] $1475] 48522 o22c8] $0731] 53 
| 8 | 49308] 97788] 51520 48480 C2212 50692 52 
|_9 | 49347] 97784|_ 563 48437] 32218883 51 | 
10 9. 4938 5 9. 97779 9- 51606 10. 48394 | 10. 02221| Io. 50056 co 
| 11 49424] $7775] 51645] 4835: 2225 50576 49 
12 49462] 97771] 51691] 438329 2229 30538 45 
13 49500 977607 $1734] 48266] 22333 58570 47 
| 14 | 49539] 97763] $1776] 43224] 62237 5804610 46 
| 15 | 49577] 97759| $1519] 48181} Sz 5042 45 | 
16 | 4gor5| 97754| $1561 48130 22460 50385 | 43 | 
1745654] 97750] $1903] 438997] 2250 $9340} 43 
1849692] 97746] 51946] 48 54] 22544 $50395| 42 
| 19 | 49730 97742 51988] 48012] 2258 8072 41 
| 20 9. 49768 72 95203110. 47969 10. C2262 LO. 50232 4 
21 | 49806 97733] 52973] 47927 | 02266) $0194] 39 
22 [49840 97729] 32175] 47885] o2271| 50156 38 
| 23 39882] 97725 52157 47843 ©2275 501150 37 
i 24 | 49920| 97721 52200 4780 C2279 50080 36 
| 25 | 49958] 97717] 52242 47758] 2233 50042} 35 | 
| 26 | 49996] 97713] 522341 47716} 02287) $0004, 34 
27 | $0034| 97708] 52326 4767 02292] 49966 23 
28 | 50072] g7704) 52368] 47632 02296 49928 32 
q 29 | 511% 972 52412] 4259 2 4239 31 
30 9. 501489. 976969. 52452 10. 47 548 10. 02304 10. 49852 30 
31 581851 97591[ $2494 47 C6 2309 49815 29 
32 J0223 97637 32536 47464] 2313 49777 28 
33 | $0261] 97683] 52575] 47422] 62377 49739 27 
34 50298] 97679 52620 47385 02321 49702 | 26 
38 50336] 97674] $2661] 47339] 2326 4564/25 
30 | 50373] 97670| 52703] 47297 2330 49620 24 
37 | 5411] 97666 52745] 47255 O2334| 49589 23 
38 50448] 97662] 52787| 47213 02338 49551 22 
39 | 80486 92557 82829 421210 32343 424 
40 50523 9.97653 9. 52870 10. 4713010. ©2347 10. 44477 
41 | 50561} 97649 32912] 47088] 02351] 49439 
42 50598 97645| 52953 47047 62355 49402 
43 50635 97640] 52995 47005 | 62360 49365 
44 | 52073] 97636] 53937 | 46963] 02364| 49327 
145 | $0710] 97632 53078 46922 02368 4920 
46 50747 976271 53120 46880 02372 495253 
47 50784] 97623] 53161] 46839 02377] 49216 
48 | 50821] 97619 53202] 46797 23810 49475 
49 50858 97615 53244 | 46756 02385 49142 In. 
50 9. 508969. 9700 [9. 5328510. 4671510. 02 390 10. 4104 10 
51 | 52933] 97606] 53327 46673] 02394 4597 9 
52 50970] 97602] 53368] 46632] 2398 4903 8 
53 | $510cb| 97597] 53400] 46591] 02403 48993 7 
54 51043 97593] 53459] 46550] o2go7| 42897 © þ 
55 51080] 97589] 53492 46508 02411 489200 5 
e 494971 - 03416] © 48883] 4 
57 | 51154| g7580| 53574] 46426] 240 48946} 3 
58 | 51191] 97575 | $3615] 46385] 02424] 43899} 2 
$9 51227] 97571J[ $3556] 46344 02429] 46773] 1 
oo | __$1264] 97567] 53697] 46303] ©2433) 48736] © þ 
_1E o-fine. | Sine. | Co-tang.} Tangent. Co ſecant | Secant . | | 4 
K'r'2 71 Degrees. 
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A-Table of Artificial Sines, Tang. and Sec. 19 Degrees: 


NM. | Sine. | Co-fine. |Tangent. | Co-tang. | Secant. [Co-iecant 
| © {9. 512549. 97567 19. 53997 [10. 46303 | 10. 02433 [10.48736 
| x7 | $2301} $7563] $3738] 4526] 62437] 48699 
2 | 51337 97558] 53779 46221 02442 48662 
© 3 $1374] 97554 $3820| 46180 02446 48626 
i 4 | 514i] 97550 $396: 46139] oz450| 48589 
| 5 | 57447] 97545] $3902 46098 o2455] 43553 
| 6 | 51484] 97541| $3943] 46og7| o2459] 48516 
| 7 | 351520] 97526] 53984| 46016] 2464] 48480 
8 | $1557] 97532| $4025] 45975] 02468] 48443 
j_9 |_51593|_97523 |_raobs| 45935] 02472 | 48407 
| 10 9. 51629 [9.97<23 |9- 5410610. 45894 | 10. 02477 | 10. 10. 48371 
Fir | 51666] 97519] $4147] 45853] 2481] 48334 
12 $1702] 97514 | 54197] 45813] 2485 43:98 
13 | 51738] g7510| $4228 45772 2490 43:62 
14 | 517741 97506| 54269 45731] o2494| 45226 
| "5 | $'512| g7gor | 54309] 456gal ozggy] 282 
$16 | 51847] 97497 | 54350] 45650] ozgo3| g8153 
(17 | 51832] 97492] $4390] 45610] o2508| 48117 
' 18 | 51919 | 97438 | $4431} 45569 o2512 | 48081 
{19 |_$1955|_ 97484 |_54473| _45529 | c2516 48845 
20 9.51999. 97479 9. 54512 | 10. 45488 | 10. 02521 | 10. 48009 
i121 | $2027| 97475| $4552] 45448] o2525| 47973 
| 22 | 52063] 97479| $4593] 45497 | o2530| 47937 
23 52099 97465| <4%33] 45367] 02534] 47901 
2437135 97461| 534673] 45326] o2539| 47565 
2552171] 97457| $4714| 45286] 02543 47829 
[2-1 52207 | 97452| 54754| 45246] 02547| 47793 
( 27 2292 97448 84794] 4576 oags2| 47758 
28 | $2278] 97444| $4335] 45165] c 2556 47722 
[29_|__52314|_ 97439 | _ $4975|___45125 | __ 02561] 47636 
30 9.52350 9.97435 9.54975 10. 45085 [10.02565 10 47650 
31 [82385 97430 54955 45045] oz570| 47615 
32 | $2421! 97426 54995} 45005| 2574] 47575 
i 33 32456 97421| 55935] 44965 o2579| 47544 
b 52492 97417 | $5975j 44925] o2g83 475c8 
| 35 | 52527] 97412] SSirg| 44385] 2588 47473] 
36 | 52563] 97408 535155 44845] o2592j 47437 
37 | $2598] 97403 55195 44805| 602597 | 47402 
38 52634| 97399] 55235 44765| 02601 | 47366 
39 j__ $2669] 97394 |__ $5275} __ 44725] o2606| 47331 
| 49 |9- 52705 |9- 97390 |9- 552159. 4463510. 02610 10. 47295 
41 52740 37385 55355 44645] c2615| 47260 
42 52775| 97381] 55395] 445056 ozbig} 47225 
43 | $2810| 97376} 55434] 44566 2624 47139 
| 44 | 52846] 97372 35474] 44526] 02628] 47154 
45 | $2881| 97367 55514] 44486] 02633} 47119 
| 46 | 52916] 27362 55554] 44446] 02637] 427054 
47 | $52951| 97358] 55593] 44497} 2642 47049 
4852980 97353] 55633} 443% 02647 47014 
22 62127349 $5673 44-327 82651 45979 
59 9. 530569. 973449. 5572 10. 44288 | 10. 02656 10. 46944 
51 53091] 97340] 55752] 44248] 2660] 46908 
4 52 | 53126] 97335] 35529˙[ 44209] 2665 46873 
$3 | 8367 97332] $5837 44169 02669 456339 
54 53196] 97326 55870044130] 02574 46804 
55 | 53231] 97322} 55910] 44090] o2678] 46769 
| 56 | 53266] 97317] $5y49| 44051] o268z} 46734 
57 | $3321} 97312] 55989] 44011} 02688 46699 
83 53336 97308] 56028 43972 |. oztg2 46664 
59 53370 97303 55667 43933 | o2697 45630 
bo} £24083] 97290 66 o 42892 ©2701 46 59 5 
2 (Co- une. dine. o-tang 4 + aNgent. | Co-lecant. | Secant. | 


_ 


oO tw Ain neee oo 


_M. 


| 


70 Degrees. 


A Table of Artificial Sines, Tang. and Sec. 20 Degrees. 


69 Degrees. 


NM. | Sine. [Co-tine. Tang. Co-tang. | Secant. | Co-tecant. 
o 9. 531059972999. 56107 10. 43893] 1.02701] 10. 46595| 6 
I 53449| 97294] «56146 43354 270 46550 59 
2 | $3475] 97289] 56185 43815} oz711] 45250 58 
' 3 | 53509] 97285] 56224] 4z776] oz715} 46491 57 | 
+ | 53544] 97280] 55264 43736 02720 46456] 5% 
51 53578] 97275] 563] 43597 02724] 45422] 55 | 
6 | 53613] 97271] $56342| 43658| 602729 40387] 54 
7 | 5347] 97265] 56351] 436190 ©2734] 46353] 53 
$ | 53682] 97262| 56420] 4zz53| 02738] 46318] 52 
—9_|__53716|__ 97257] 56459{ 43541] ___ 02743} 46284] 51 | 
lo 9. 5375109. 9725209. 50498 10. 435<2j 19. 02745 1 50 ; 
ve. - 1. 5275s} - $7245] - $9837 |. - 43993] - 03752 459215] 49. 
12 | 53819] 97243 $9570] 43424) 02757] 46181] 45 
13 $3854 97239] 56615] 43385 o2762| 46146] 47 
14 538880 97234] 56654 43346] 02766 461121 46 
15 | $3922} 97225 $5693] 43307] ©c2771 46978] 45 
16 [83957 $7224] 56732| 43268] 02776] 46443] 44 | 
. 97220} 56771 43229] 2780 4600g] 43 
18 S425 97215] 56810] 437900 oz785| 45975) 42 
[39 |. 392991 _973101__56b49]__ axr5r] _ 02789} 450qr] qe | 
20 [9. 54093 9. 97206 9. 5698 19.431130 12-02794! 19. 45909 40 | 
21 } 54127 9g7201| 56926 43074] - ©2799 453731 39 | 
22 [54161 97196} 55965 43235] 62804 45339 383 
23 | 54195] 97192] 57024] 4299 02808; 45805 37 | 
24 54229] 97187] 57012 42938 ©2813 45771] 36 
25 | '5426,] 97182 57083] 42919] o2%13] 45737 35 
26 5497 971780 $7120} 4288 [ 0282: 45703 34 | 
N - 97873] 57153} ee 
2854365 97168 c7197 42883 _ 02832 45635 32 
_29 |__<£4399|_97163] 57235| 4276:|__ 02837] 4ghor| 31 | 
3v 9.54432 9.971599. 57274 | 10-42 72%| 12. 92341} 10. 455% 39 
31 | 54466| 97754 3731 42628] 02846] 45534] 29 | 
32 | $4500] 97149 57351; 42649] o2851| 45;00| 28 
33 | 54534] 97145] $7339] 4z6iz| C2555} 45466 27 
34 | 54557] 97140] $7425] 425720 28600 45433] 26 | 
35 | $4601] 97135} 57466} 42534 ©28bs| 45399] 25 | 
36 | 54635] 97139] 5754 4421968 02870] 45365 24 
3754668 g7126| 57543 42457] 02374 45332] 23 | 
38 F4702 g7121] 57581 42419 02879 45298] 22 
39 |__54735|_97:16| 57619] 4227810 22884] 43265 21 } 
40 9. 547699. 3 9.57658 10. 423420. 0288910. 45231 260 
4! 5482 97106] 57696] 42304] 02893] 45198} 29 
43 | 54336] 97102| 57734] 42266; 2398 4gzib4| 18 
43 | 54369] 97097 57772 42228 02903 45131] 217 
44 | 54903] 97092] 57810 42190 0290L 45297] 16 
45 | 54936] 97957] 57849][ 4217510 62913 450d4| 15 | 
4654969 97233] 57387 42173 o2g9i7] 45033] 14 | 
47 | 55003] 97075] 57925] 42075 02922] 44997} 13 | 
43 | 53036] 97073] 57963] 42037 02927] 44964] 12 | 
49_|__55069| 97068] 850 43999 02932|__ 44931]. 11 | 
52 9.55102 9- 970963] g. 58239 | 10. 4196: | 10. 02937 | 10. 44898 10 
51 | 551326] 97059] 53977 | 41923 o2941[ 448644 9 
52 $5'69| 97054] 58115 41885 02946 44331 81 
53 | $5202| 97049] 58153} 41847] 602951] 44795| 7 
54 55235 97044| SSigtF 41809 682950 44765} ᷣ 6 
55 | 5352680 970390 58229 41771 C2461 44732 5 
55537301 97934 $3267] 417330 02965] 44699} 4 | 
| 57 | $5334] 97039] 58304] 41696] 02370] 44660 3 
58 | $55367| 97025 58342] 416580 o2g75] 44633] 2 
59 | 55400| 97020} 58380 | gibzc| o2gS2) 446 1 
_bo | 55433} 97015| 58418] 4882] o295;5| 44565}. 0 | 
Ido: ſine. | Sine. | Co-tang, Tangent. | Co- ſecant} Secant. | M. 


A Table of Artificial Sines, Tang. and Sec. 21 Degrees. 


1 
* 


63 Degrecs. 


M. | Sine. [Co-line. | Tang. | 0-1 ang. Secant. Co-ſecant 
oO [9.55433 |9- 979015 9. 58315} 10:41:82 10.2985 10. 44567] 60 
1 | 55450| g7010f 53455} 4154s[ o2990} 44834 59 
2 | <5499] 97905} $54v3f. qisc7} 02995 44501 58 
\ 3 | $5530 | 970 5853[ 41469] 62999 44468 57 
| 4 $5564 | 95996] 55569] 41431] oz 44436} 56 
5 | 55597] 96991} Seco 41394] 3009 44403} 55 
6 | $556:0] 8658 58644] 41350 03014] 44370} 54 | 
} 7 | 556630 9798 52681] 41319] ogorgf 44337] 53 
8 | $555} 96976] 58719] 4qizSi] ozvzg| 44305| 52 | 
2. 8572 96971] 58757 21243 02029 44272 51 
| 10 | 0 55761 9. 95900 9 58794 10. 41200 10. 0303410. 44239 50 
| Il 55795 55962 $8832 | | 41163} ©3G38 44207 49 
| 12 55826 $g6957| 58869] 411731 ©3043 44104] 48 
13 | $5853] g6952| 58907] aqicgz| ozogs| 44142] 47 
14 | 5591]. 9694 539944] 41056] 305; 44109 46 
15355923 9642 58y81f 41019 3058] 44077 45 
16 - 55956]. 287 59019] - qogory ee 449441] 44 
17 | 55988] 96932 53056] 49944] 3068] 4:012] 43 
18 | 58021] 26927 sog [49906] 3073] 4397942 
19 55053 96922 <yr:1]. 40369 03078] 43947 41 
| 20 9. 56085 9.99179. 59154 | 10, 40532 | 10. 0308310. 43914} 40 
4 27 $6118] 969122] 59205 40795 03c88 43882| 39 
| 22 | $6rec| 97% % $1243} 40757] 3093] 43850 38 
23 56182 56903] 59280 40720 03097 43818 37 
24 56215} 96858] 59317 40683 03102 43785] 36 
123 | 56247] 96853] $9354 4 631 43753] 35 
4 26 | 56279] 98888 929 % 4% 3112 43721] 34 
27 | $6317] 96883] 59429 40571 03117] 43689 33 
| 28 | $6343] 95878 59266] 40554] o3rzz} 43657] 32 
(29 | 56375|_ 56373] 59393] 4017 3127 4225“ 31 | 
30 |9- 56408 9. 908689. 54543 | 10. 4046010. 33210. 43592] 30 
| 31 | 56440] 96843 59577} 4ogzz] 03137] 438“ 29 | 
32 $6472] 908 58[ 3914] goz86| 63142] 43525] 23 
| 33 | 59504] 90853] 9551 40339] 03147] 43499] 27 
34 56536 968481 5958880 40312 5152] 43404| 26 
35 | $6568] 8684] 59725] 40275 03157] 43432] 25 
3% | 565599] 56838 5% [ 40235] 3162] 43400] 24 | 
| 37 56631] 96333] 59799} 4o2o1 03167 43369 23 
38 566631 968280 50835 40165 03172 43337 22 
| 39 56695 56823 59872 40128 03177 43305 21 | 
40 19. 56729 1g. 96818 19. 5990 10. 40091 10. 03182 10. 43273 20 
41 | 56759] 96813] 58946] 40054] 03187] 43241] 19 ! 
1 42 567900 96808] 59983 40017 031921 43210| 18 
143 56822 | 86803 50819 39981 03197 43178117 
| 44 | 56854| 0798 (00% 39944] 32 4314616 
| +5 56886] 96793} 60093] 39907] 03207] 43114] 15 
46 56917 95788 60130 39870 3202 43083 14 | 
4766949] 96783 60166 29854] 63217 43051] 13 
48 56980] 96778] 602034 39707 03222 43020 12 
49 570 96772 6-235] 20760] 03228] 4429388 17 
50 9. 570449. 967079. 68276 10. 3972410. 03232 10. 42956 10 
51 [5707s 96762] 0313] 39687} 63238 42925 2 
52 | 57107] 96757] 60349] 39651] 03243] 42893 3 
63 [57138 96752| 6c3%6 39614 03248 428624 7 
5457169 96747 60422] 239578] 03252] 42830 6| 
55 { $7201| 95742] 6o459] 392541] ©3258] 427960 5 
56 | 57232 96737] 6495] 39505] 3263] 42763] 4 
57 | $7264| 96732| 60532] 39468] 03268] 42736] 3 
5357295 96727] 6-568} 439432] 03273] 4z705| 2 
4 59 7326 | 96722| 6000: 39395 8032781 . 42674] 1 
| 60 57257 96717] 60641 29359} 3283 42642] © 
po Co-fine. | Sine. {Co tare. | Tang. [Co- ſecant.] Secant. our: 


A Table of Artificial Sines, Tang. and Sec. 22 Degrees, 


77 Degrees 


1M. | Sine, {Cv tice | Tang. | Co-tang. Secant. Co- ſecant REY 4 
| o 9. 573589. 97179. 60641| 10. 39359 10. 03283 10. 42642 60 | | 
| 7 | 573389] 96711] 60677] 25323 3289 4261710 59. 
| - $7420 | 96706| 60714 39286 . 03294 6.2530 TY 
J 3 | 5745'| 96701] 50750 3925904 03299] 42549} $7 
| 4 57482 90595 60786 39214 033924 42518 86 | 
t 5 | 57 96697] 60323] 39177} 3370] 424880 55 
6 57545 56686] (0359 39147 033144 42455 54 
| 7 | $7576] 96681] 60335] 32656 63379 042424 53 
[ $ $7907 95676] 60931 39069 03324 42393 52 
19 57638 95679 60967 3903 23330 42302| 52 | 
10 9. 57669 |9. 9656519. 61004 10. 33996 | 20.03335| 1042331] 52 | 
It 5770 9666 brozo! 5385521 62240 42300} 49 | 
x2 | $7731] 96655| 61075] 38324] 03345] 42269 48 
1357762] $g6550| 61112 28883 | 03380 42238] 47 
-| 14 | 37793] 96645| 61148] 538852 03355 42207] 46 
I5 57824] 696540] 61184 38816 03 360 421760 45 
115 57854] 96634] 61220 38780 C3366 421451 44 
1757885] 36629 61256] 38744] 03371] 427750 43 
{ 18 57916 96624] 61292 38708 | 03376] 42084 42 
|. 29 |__57947 96619 57328 33672 03381 42053] 41 
| | 20 |9. 579789. 96614 |g. 61364] 10. 38536 | 10. 3386 10. 42022] 4 
W& * & 1 5 8008 96608 61400 396co | - 03392 4:992 39 | 
| 22 3839] 96603] 614;6] 33554] 03397] 41967 38 
23 53070] 96598] 61472 38528 03402] 41930] 37 
24 38700] 96593] 61558] 38492] 03407] 418990 36 
25 58131 965880 61543] 384356 03412 41869 35 
26 | 38162] 96582] 6157y{ 038421 03418 41835| 34 
27 | 58192] 96577] 61615 235385 | 03423] 41808 3314 
28 38223 96572 61651[ 38349] 03428 41777 32 | 
29 |, 58253] _96567| 61637] 38313] 03433] 4747 3r] 
30 9. 582849. 96 5529.617210. 353275 10. 0343810. 41716] 30 
= 538314] 9955 61758] 38242 | 03444) 41686] 29] 
32 | $3345] 99551] 612944 38206] 03449] 41655] 23 
{ 33 $8375| 96546| 61830 38170] 03454] 41625 27 
34 38400 96541] 61865 33135] o3459] 41534] 26 
| 35 [58436 95535] 61901[ 38039 3465] 41564] 25 
35 58457] 96530] 61936] 38263] 034% 4i5z3] 24 
37 | $3497] 96525] 61972] 38028] 03375] 41523] 23] 
38 52527] 96520] 62008 37992 | 03480] 41473 2214 
39.382258 _ 62023] 37957 | __ 03486] 41443} 24 
40 9. 53588 [9.995909 | 9. 62979] 10. 3792110. 3491 10. 41412} 20 
61 586181 96504 62114 37886 03496 41382] 19] 
42 58648 96498] 62159] 37850 03592 41352{| 18] 
43 58678] 96493] 62185 37815 03507 41322117 
44 58708] 96485] 6222 37779 oz3512 41291] 16 
45 58739 96483] 62256 37744 035174 41251] 15 
| 46 | 38769 96477] 62291] 37708] 03523 4r231| 14 
1] 47 | 53759] 96472] 62327] 3767: 03528] 41201 13 
| 48 58329 96467] 62362 37638 03533) 4117 1a 
49 8859 90461] 62395] 37522 93539] 41141 rr 
50 9. 53889 9. 964569. 62433 | 10. 3750010. 0354410. 41111 10 
gr | 58919 g645r| 62465] 37532 03549, 41081] 2 
52 | 58949] 96445] 62504] 27495] 03555| 410516 3 
$3 | 53979| 96449| 62539] 3749:| c35%99| grozr} 7 
| 5+ | 59999 96435| 62574] 37426 o3565| 42991[ 6 
55 | $9039] 96429] 62609] 37391] o3571| 409610 5 
| 56 | 59069] g6424| 62645 3735510 03575] 49931] 4 
57 5908 96419 62680] 37320] 03331 4-902] 3 
58 59128] 96413] 62715 37285] 03587 403872] 2 
59 59158 96408 62750 372 50 03592 4 842 1 
bo. 59183 5643 62785 37215 ©3597 4081210 
Lerne. Sine. Co tang. | Tangent. | Co.fecant. ] Secant. | M. 


4 


— 


A Table of Artificial Sines, Tang. and See. 


23 Degrees. 


IM.] Sine. | Co Sine.| Tang. | Co. Tang. Secant. | Co-ſecant. 
© 9. 59188 9. 904039. 62785 | 10. 37215 190.3597 |10.408r2 | 60. 
1 59217] 96297] 62820 37120] 03603 49782 | 59 | 
2 | $9247] g9392| 62855] 37145] 3808] 49753 | 58 | 
15 \ 59277 | 96386] 62 2890 37110 23613] 40723 57 
4 | 59397] $6331] 62926] 37074] 3619 4069356 
5 | 59339 90.376 62961] 37039] 03524] gobte | 55 
|} 6 | 59356] 96370] 62996] 37004] 03630] 40634 | 54 
| 7 | 59336] 96364] 63231] 36969 03631 | 40753 
| $ | 59425] 96360 63066 36934] 03649] 40575 | 52 
9 |_59455| _96354| 63101] 36399] 03646 qog45 | 51 | 
10 9. 9. 59434 9. 55340 9. 63135 | 10. 26365 10. 03651 19. 40516 50 
{rr 59514] 96343] £63176] 35330 03657 40486 49 
12 59543] 96338] 63205 36795 63662 40457 42 
13 | $9573] 96333] $324-| 367 | 03667 | 49427 | 47 
14 | $9602] g6327] 63275] 36725 03573] 409398 | 46 
| 1s | 59632} 96322] 63370] 36690] o3678| 40368 | 4; 
16 | $5ge61| 963166 633451 36655 02684 | 492339 | 44 
17 59590] 96311] 63379] 366209 3689 40310 | 43 | 
18 59720| 96305 63414 36536 03695 402% | 42 
19 | 82242 sc 63449] 36551 03700 | 402g? | 4t | 
120 9: 59778 9. 96294 9. 6348410. 36516 | 10, 03706 10. 40222 40 
22 39808] 96289] 03519; 36481 03711 49192 | 39 
22 59837 96284| 6355; 36447 03716 40163 38 
1238 59896 96278] 63538 39412 | 03722] 40134 37 
.24 | 59395| 96273] 63623] 36377] c3727 | 4o105 | 36 
2559924 96267] 63657 36343] 03733| 40076 35 
2659954 90262] 63692 36308 03738 4094634 
27 | 59983] 96256 63726] 362744 37% 4012 33 
28650012 96251] 63751] 36239] 63749 39988 32 
| 29 | 4 g624z) 63796\ 3.254 222 322 31 | 
30 9. 60070 9. 96240 9.635830 10. 36170 10.3755 Io. 3993 JO 4 
31600099 96234] 6386; 36135 53766 3990 29 | 
32 5orz8 96229 63859 3611 03771} 395728 
| 33 | 60157] 96223] 83934 36056 63777] 39843] 27 
34 | (0186 96218] 63908 36-32 603782 39814 26 
3550215 9621] 64503] 35347 | 03788 39785 | 25 
{36 | 60244) 8620 64037 35963 03793 | 39756 | 24 
37 60273 95201 64072 35928 03798 39727 | 23 | 
38 | 60302] g6196] 64106 3589g | 03804 39698 |. 22 
39 | 60331] g6190] 647140 35860 53810 39%%g | ar 
40 9. 63599 95185 9.64175 10. 35825 [f. 03815 | 10. 39641 20 
4160388 96179] 64:29] 357917 | 63871[ 39612 [ 19 
42 | 65417] 9574] 424 ][ 35757 | 03926 3958318 
43 | 60446] 9018] 64258] 35722] 33832[ 39554] 17 
| 44 | 60474| g6162] 64312] 35688 | o3538| 39525 16 
45 | 62503} y6157] 04346} 35654 | 03843 39497 | 15 
145 | 60332! gbi5r| 64381] 385619 03849 | 39465 | 14 
{ 47 | 6-551] 95746 64415] 35585 oz35; | 39439] 13 } 
48 60589 96140] 04445 35557 | ©3560 39411 | 12 
129 6eo618| g6135| 64453 35517 ©2566 39352 TI 
52 9 60646 961299. 6451710. 35483 10. 03871 | 19. 39353 10 
51 | 6-675] 96123] 45 [ 35448 | 033877 | 39325] 9 
| 52 C0704| g6118| 645:6 35414 j 03832 39296 | 8 | 
33 60732 96112] 64920 35380 03538 39268 7 | 
1 54 | 60761} 96107 46544 35346 | 03893 | 39239 6 
55 60789] 96101 64688 25312 0399g | 29211} 5 
1 56 62318] 94095] 64722 35278 c3905 | 29182 4 
| 57 | 60346] g50g9-| 64756] 35244 | 03910 39754] 5 
| 53 6087 96084] 64790 35210 03916 39125| 2 
1 59 | 60503] g6079] 64324] 3576 o3g21| 39097] 1 
bo 60)21| 96973] 64858 35142 03927 39-69} © ] 
cone. | Sine { Co-Lan. Tangeat. Co-ſecan, decant. M. 


656 Degrees. 
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A Table of Artificial Sinzs, Tang. and Sec. 24 Degrees, 


"Ip . _ 
* 5 2 $4 4 
— — 1. "— 4 * 
- * 33 
* . = " 


M. Sþ Sine. |Co-fine. | Lang- | Co- - Tang. | Secant. Co- ſecant 
8 9: 60931 |9- 96973 9. 64858 10. 35142 | 10. 03J4y27 | IO. 39969 60 | 
VE 60960 96067] 64892 35188 03933 39040 59 
2 | 60988] 96062 64926 350744 03938 39012 58 | Wt 
3 61016 g6056| 64960 35040 03944 38984] 57 4 
4 61045] 96050 64994 35006 03950 38955 56 1 
5 | 61073] g6045| 55028] 34972] 03955] 38527 55 1 
| 6 | Grror| 96039] 65052] 34938] 63990 33899 54 $8; 
7 | 61129] 96034] 65046] 24904] 03966] 38387 53 Bits 
$ | 61x58] g6028| 65130 34870] 03972 338842] 52 by 
go 61816] 96022 85164 34836 03978 33814 51 It) 
109. 61214 9. 96017| 9- 65147 | 10. 34803 10. 03983 10. 38780 = "af 
11 61242 96011] 65231 34769 03989 38758] 49 . 
12 | 61270] 95005 85205] 34735] ©3995] 38739] 48 0 
13 61298] 95999] 65299] 34701] ogooo| 33702 47 Int 
1461326 95994| 65333] 34657] 04006] 38674 46 pb 2 
15 | 61354] 95988] 65366] 345344 o40i2] 38646} 45 10 
16 61322] 95982] 65400 34600 04018 38617] 44 . 
17 | 61411] 95977] 65434] 34566] o4ozz] 38589 43 1 
18 61438] 95971} 65467 34533 ©4092 4 33;361| 42 dk 
| 19 |_61466] g5g965| 655-1] 34420 04035! 33534| 4r | 1 
20 9.57494 9.95965 9.65535 10. 3445 10. 04040| 10. 38 go. 194 
| 21 i522| 95954] 65565] 34432 04046| 38478; 39 vii 
22 | Giggo| 95948] GCoton| . 24398] ogoga} 35450) 36 q 
23 61578 95942] 65636] 343044 04058} 383422] 37 þ Boy 
24 | 61606] 95937] 65669 34331] 04063] 38394 36 19 
25 | 61634] 95931] 65703] 34297] 64559 33366 35 M! 
2661662 95925 65736] 34264| 04075] 38338 34 
27 [6689 95920] 65770 34239] 04280] 33311 33 
28 61717] 95914\ 65803 34197 | 04086 38283 32 
29 51745 _95908| 65337] 34 (49 3421 
3 . 61773 9. 95902 9. 65370 Io. 34130 | 10. 24098 | 10. 38227 39 | 
31 613800] 95897] 65904 24096 04103 38209 2 | 
32 61828 95891] 65937 34563 ©41Ieg 38172| 28 h 
33 | 61856] 953885] 65971 34029 O45} 35144} 27 
34 61833] 95879] 66004 33996 04121 33117 26 
135 61911 95873] 66038 33962 04127 38-89; 25 | 
36 [61939 95865] 66071] 3392g| 64132 380610 24 
37 6196 95862] 66104] 33896} 904138] 38034 23 
38 | 61994 958 56 66138 33802 04144 38006 22 
39 62021] 958500 66171] 333829]. 04150 3797921 
E Praeger rn 
2 |9- 6204919. 9584419. 66206 10. 33796 10. 0415610. 37951| 20 
41 | 62076] 95839 66238 33762 ©4161 37924 19 
42624] 35833 662735] 33729 04167] 37896 18} 
43 62131] 95827] 6635 336968 04173 37869 17 
44 | 62159] 95821] 66337] 33663 C4179 378426 
45 62185] g5815| 66371 33620 04185 37814015 
46 62214] 95810 6640 33596 o0419go 37786 144 
47 | 62241] 95304] 66437 33563] 64196 37759 13 
43 | 62268 95798 66470 33530 04202 37732] 12 
49 | 62296| 95792 | 66503] 23342248 37704| 11 | 
50 9: 623239. 95786] 9.66537 | 10. 33463 | 10. £4214 | 10- 37677] 10 
51 | 62350| 95780| 65570] 33430] 04220| 37650| 9 | 
32 62377 95775] 66203] 33397 4225 37623] 3 
| 53 | 62495| 95769} 66636] 33364 04231} 375250 7. 
54 | 62432| 95753 6669 33331] 04237] 37568] 6 
| 55 | 62459| 95757 65702] 33298] 04243] 37541] 5 
56 | C2489 g5751| 66735 33265] 04249} 3757144 4 
es 66768] 33232 £4255] 37487 :| 
58 2541] 9573900 66501] 33199] 4261] 37459} 2 
59 | 62563] 95735] 66334] 33166] cq267] 3743 
| 69 | 62595] 95725} 66367] 33133] 04272 37495} ©; 
wg Co-fine. | Sine, | Co tang. | Tang. Co- ſecant.] Secant. | {! 
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A Table of Artificial Sines, Tang. and Sec. 25 Degrees. 


n 


head 


84 Degrees. 


| M. | Sine. |Co-fine. | Lang. | Co-tang. | Secant, ; Co-fecant | 
o |9.62595jy. 95728 | y. 66867| 10. 33133 | 10. 04272 | 10. 37405 60 
I 626221 95722 66900 33100] . 04258 37378 59 
2 62649 95716 | 66933] 33067] 0o4:84| 37351 58 
3 | 62676] g5710 | 66966 337234] 604290] 37324 57 
+'$ 62703] 95704 | 66993 33001 04296 37297 56 
5 | 62730] 95698 67032 32968] C4302] 37270 55 
6 62757] 95692 | 67005} 322356 94258 372631 54 
7 62784] 95686 | 67098 3290? ©4314 37210| 53 
8 62511] 95680 67131 | 328691 ©c4320 37189 |. 52 
9 6283S] 95674 67162] 32337 04326 37162 51 
19 9. 62565 9. 95568 | y. 67196 10. 32824 | 10. 0433210. 37135 50 
11 62892 95662] 67229 32771 04337 37108} 49 
12 | C2915} 95657 67262] 32735] 04343] 37082 45 
13 629450 93654 | 67295] 32705| 04349] 37055) 47 
1462972 95645 | C7327] 32673] 4355] 37528 46 
15 | 62999] 95639 | 67,60] 32649| 04301] 37001} 45 
16 | 63026} 95633 | 67393] 32607] 64367 36974 44 
| 35 | 63952 956:7 | 67426] 32574] 04373] 36948 43 
18. | 63079 95621 - 67458 32542 604379 35921 42 
22 |_ 63x06] 958818242 3289 — 4 38984 ar. 
20 9.631339. 95609 9. 6752410. 324760. £4391 10. 36867 40 
! 21 | 63159] 95803] 67556] 32444] 04397] 36841 39 
22 6318600 95597 67589 32411 4403 36814 38 
23 63212] 955067622 32373 4409 36787 37 
124 | 63239 95586 67654] 32346] ©4415] 30761; 36 
25 63256 95579 67687 32313 04421 36734 35 
; 26 63292 93573 67719 32281[ 04427] 3670834 
27 63319 95567 6772 32248] 04433] 36631| 33 
28 63345] 95561 | 67785 32215 C4439 36655 32 
12963372 g53555 | 67817] 32183] _ 04445| _36628| 37 
35 9.63398 9.95549 E 57850 10. 327 5 10. 4451 10. 36502 30 
| 31 63425 95543 67822 32118] ©4457} 36575 29 
32 | 63451j 95537 | ©7915 2085] O4463] 36549; 28 
33 | 63475] 95531 7947 32053 84469 36522 | 27 
| 34 63504] 9552 67980] 3202 04475 39496 | 26 
35 635316 95519 68012 31988 04481 264.59! 25 
39 | 653557] 95513] 65044] 31956 ©4407 39443 þ 24 
37 | 6358;} 95597 | 68077] 31923] 94493] 36437, 23 | 
38 6301-} 95509 68109 31891 ©4580 36390 22 
| 39 _|_::03636| - 05494 | _ 63142. |_ + 31358} 04896 363654! 21 
49 9. 636629. 95488 i9. 65174 | 10. 31526 | 10. 04512 10. 36238 j 20 
41 635689 95482 6820 31794 04518 36311] 19 
42 63715} 33476 63239 317611 ©4524 36285 18 
t 43 | 63741] 95470 | 698271 31729] ©4539} 36259] 17 
| #4 | 6376:] 95464 68303] 31697] ©4536; 36233] 26 
{45 | $3793] $5459 | 68335] 31664] ©4542| | 362-6, 15 
| 46 | 63820 95452 68358 31632 64548 36285} 14 
2763846 95449 | 68450] 31600] 64554 36154; 13 
48 63872] 95440 68432 31568 045 60 36128] 22 
29 | 63398] 95434 | 65465 31535 ©4566 36102 11 
| 52 19. 039241 9. 95427 | 9. 68497 |10. 31523 | 10+ 4573019. 36076 10 
I 68529 31471] 904579] 36050 9 
52 | 62976) g5415| 685620 31439] 64583] 30024} 8 
i 53 | 65002] 95499; 68553 37407 94591 35998 7 
5 fes 935703 68626 31376 043971 35972 6 
i 55 | 64054] 95397 | 68658] 3134 4% 35946 5 
g 206408 G5341 688690 31310 049 35920] 4 
5764106 95354 68722 31278 04616 35894 3 
i 5:8 1 64132; 95378 | 68754 31246 04622 353868] 2 
F.59 641580 95372 68786 31214 04528 | 35342 I 
60 64184 95306 63818 31182 04634 35816 5 
Co-tine. } Sine. | Co-tang. Tangent. | Co-ſecant | Secant. | M. 


A Table of Artificial Sines, Tang. and Sec. 26 Degrees. 


— 
— 


— — — —ͤ —— 


% AI. Sine, | Co-line. Tang. 5 Co- tang. Secant. | Co-lecant. 5 
a © 3: 6415 9. 9 95366 9. 68818 10. 31182 10. 94634 r0. 35516] 60 
„ - YI 95300| 03850 31149 0464 35790 59 
i 2 | 64236| 95354] 68582] 311180 04646] 35764 58 
; 3 64:02; 95345; 8914] 31086 04652 35735] 57 © 
{ 4 | 94288} 95341} 65946} 31054 604659% 35712 36 
| 54 64313 95335 | 689578 d 31922 64655 35587 55 
6. | 64339] 95329} eee eee eee 3566x1- 5, 
7 | 64365] 95323] 69042 30958 ©4677] 25635 53 
| 8 | 64391} 95317] 65074] 30926] os 3560g| 52 
9 |_643417| _95310} G6gio6| 30894] 49 35583] 5; 
'To [9.64442 9. 95 304 9. 69138 {10. 30362] 10, 19. 64696] 10, 35558 50 
Ir 64408 95295] Ogt7o| 30330 cq4z22] 35532] ag 
12 64494| 95292] 09202 32798 ©4708 35596] 43 
113 645191 95286] 69234 30765] 04714 3545147 
114645475] 95279 99268 307344 47 21[ 35455 46 
15 64571] 952734 69297] 30703] 4735429 45 
166459 9[ 952671 69329 30071] 94731] 35404 44 
17 64522 93261] 69300 306 39 04729 35375] 43 
18 | 64647] $5254|, 65393] 32607] 04736] 35353! 42 
19 |_ 63673|__95243|_6g425|__ 32575] _ 04752]  353:7| qr. 
20 9. 6469. 95242 |. 69457 | 19: 39543; 12. 0475%] 10. 35302 | 40 
21 64724 95236 69454 392512 ©47 Us} | 35376 | 29 | 
22 | 64749| 93229] 69520 3245s 04771 35251 | 38 | 
2 64775] 95223 69552] 32449 047771] 25225] 35 
; 24 64890] 95217] 69554 Jane 04785 35280 36 
25 | 64525] 95211; 69515] 302351 64789 35274 35 
28 64851] 95204 69647 32333 04796 351490 | 34 
27 64877 95:95] 6g57y| 30321] og8o2|. 35123] 33 
28 64902] 95192] 6971- 322961. ils 350932 
29 | 64927] g5i85| 88742 30235072 xn ' 
30 9.64953 9.95179 Ire 64774 IO. 30226 10. 8452101 GC. 35947 30 
31 | 64973] 95173 69505] 3elys| 64827 3302229 
32 | 65003] 95167 65237 32163] 03833] 4234997 | 28 
33 | 65029] 351 69845] 30152 648400 3497 27 
34 65054 951 54 69900 3319 C 04846 34946 26 
| 35 655079 95148 65932] Joss og3gzl 34225 
36 | 65104] 951g1 69953) 39037] <4859] 34896 | 2 
37 | 65130] 95135 693595 30805] 83865 3427023 
38 65155 95129 70026] 29974 ©4371 34345 22 
EI 65180] 25122 70058 294421 04378] 2:820 | or 
— — — — — — I | 
40 (9. 652059. 951169. 7008910. 29911010. 4884 jo. 34795 | 20. 
| 417 | 65230] 95l0| 70121 29879] 489% 3477 19 | 
42 | 6525; 95103| 79752] 29845] 0489; 34745 [18 
| 43 652811 95097 70184 29810 C4923] 2471917 
| 4+ | 65306| 95090] 7s 2785 oOygrol 349416 
45 1 65331] 95084] 70247; 29753] 04316] 346975 
i 46 | 65356; 95078 792781 29722j 49 34644| 14 
| 47 | 65381]. - 95074] 79309] 2969]. 04929] 346425 
48 | 65496| 95065 70341 29055 ©4935} 34594 | 12 
49; _65431] 95059} _70373|_ 20628] caggil 34559 | In 
25 9.654569. 95052 9. 70404 | 10. 29596| 19. 49 10, 3454 10 | 
$i 65431; 95046 72435] 29565 04954] 34519] 9 
; 52 j 65506] 95039] 70466] 29534] 04961 34:94] B 
1.33 65527 95033 72493 | 29502 ©4967 344590 7 | 
54 65556 95027] 70529 29471] 04973] 34444 6 
1 | 65530| 95920] 705651 29440] 604930 34428 5 
50 | 65603! 95914 75592] 2948] 04936] 34395| 4 
| 37 | 055301 --950071-—70623.1—29377——04993]-—34370--—3 
33 65655 g5001] 70554 29346] 04999 346345] 2 
{ 39 | 65659] 94994] 7ob8s| 29315] ogoos| 34320] 1 
| 60. - $5705] - 94988 70717 | 29253] 0592] 34295| 0 | 
1 line. | Sine. Cu-tang. | Tangent. [Co- ſec. ant] Secant. 3 N. 
5 — Degrees A 
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A Table of Artificial Sines, Tang. and Sec. 27 Degrees, 


62 Degrees. 


* 


M. | Sine. | Co-fine. |'1 angent. | Co-tang. | Secant. Co- ſecant | 
"© (9.65705 9.94988 [9.70717 [10.29283 10. 05012 |10. 34295 60 
EY 65729| 94982 70748 29252 05018 34270 59 
2 65754 94975] 72779] 29221] ogozg| 34246 58 
3 65779 94969] 70810 29190 5031 34221] 57 
4 65504] 94962] 70841] 29159 o 5038 34190] 56 
5 688280 94956] 70873 2yiz7] s 34172] 55 
ES 65853 94949 70904 29096 o50;1] 34147] 54 
7 | 65878] 94943] . 70935] 29065 ogos7| 34122 53 
8 | 65902] 94936| 70966] 29034] 5064] 34097] 52 
[9 |._659:7|_ $4030 | _70597 | ___29003[___ 050701 _ 34073] 57 
10 {9.65952 |9- 94923 |9-71028|10, 28972 [10. 95077 | 10. 34048 |. 50 
11 65376 94917 71059] 25941 3583 34024] 49 
4 32 656001| g4gio| 7109] 28920] 33089 33999] 48 
113 55025 94904] 71121] 28879 o50g0 33974] 47 
{ 14 | 665530] 9g4898| 71153] 28847 ozle2| 33950 46 
15 | 66075] 9g4%grt| 71184] 25816] 5109 33925] 45 
116 66039 94884 71215 28785 85115 332 44 
1766124 84878 731245] 238754 3522] 3338760 43 
i 18 66148] 94871| 73277 | 23723 ©5129 33852 42 
19 66173] 94865 71308 28692 o5I35 33827 ar 
{ 20 [9.66197 9.948 58 [9.71339 | 10. 28661 | 10. 05142 10. 33803] 4 
f 21 66221] 94852 71370 28630 385 148 337791 39 
22 60246 34845 7140 28599 63155 33754 38 
{ 23 | 6627] 84830 71431] 28568] 5261] 33730] 37 
24 66295 | 94832 | 71462 28538 05168 33705 36 
25866319 34826 72493] 2855˙7[ 05174] 33681] 35 
26 | 66343] 94819 71524 | 28476 5181 13657 34 
2766368 94513] 715355] 28445] ©5187 33632 33 
28 66392 894806 71586 28414 95194 33608] 32 
29 66416 94799] 71619] 28383] _ogzor | 33584] 37 
35 9.66441 7.94793 |g- 71645 | 10. 23352 1.527 [10. 33559 | 30 
3166405 94786 21679 28321] 35214] 33535] 29 
32 66489] 94780] 71709 28291 ©5220 23511| 28 
33 | 66513] 94773 72740] 28260] 385227 - 33487] 27 
24 | 66537] 9476 7771 28229] 95233 334631 26 
{ 35 66562] 94760 71892 2819810 85240 33438 ve! 
3566586 947-3] 71823] 28167] O5247 | 33414| 2 
1 37 | 66610| 94747| 71563] 28137} 35253 33390| 23 
| 38 (6634 94740 71894 28106 052 33366 22 
29 | _66558] _ 94734|__71925| 8275288 33342] 21 
ad} 66682 9.94727 9. 71955 | 10. 28045 10. 05273 [10. 33318 20 
41 66706 94720 71956 28014 05250 | 33293! 19 
42 66731] 84714] 72017 27983 05288 33289 18 
4366755 94707 72048 7952 05293] 33245 17 
44 66279] 94700] 72078 27922] 905300 33221| 16 
45 | C6803} 940694 72209] 27891] 35306 33197| 1g | 
46 668271 94687] 72140 27800 8953131 33173] 14 
47 66851| G4bSo| 72170 27850 05320 33149 13 
| 4% 606875 94674 7220 27799] 35326 33125! 12 
49 66899} 04667 22231 277091 533314 3101 112 
50 9. 60922 9.94660 9. 7226210. 2773810. 05340 10. 33078 10 
| 5! 66346] 94654| 72293] 27707] O©5346| 33054 9 | 
52 | 66970 94647] 72323] 27978} 05353] 33030 $8. 
5366994] 94640] 72354| 27646] o5360|] 3306 7 
54 67018] 94634] 7:3%4| 27646] 5366 32982 6 
5 67:42] 94627 72415] 27535] 35373] 32958] 5 
59 .| 670.6} 94620] 72445] 27555] ©5330] 329344 4 
57 | 67090] 94614] 724 6 2752 ©5386 3291r0 3 
53 | 671 13] 94607 72506 27493 05393| 32387 2 
59 | 67137] 5460 72537 2746: ©5400 32863] 1 
bo 67181 94597 7267 27433 05407 32829! © 
Co-tine: ] dine. | Co-tang | 1 angent. 1 — N. 


A Table of Artificial Sines, Tang. and Sec. 28 | Degrees 


61 Degrees 


1 +1. | Sine, ie 4 Tanz. | Co-tang. | Secan*. | Co- ſecant 
9 |9. 67161 9. 9$459319- 72567 | 10. 27433 | 10.05407 | 10. 32839] 60 | 
I 67155 94587] 72555 27402 05413 38151] 5659} 
2 67208 94580] 72628 273724 . 05420 32792] 58 
i 2 | 65232] 94573] 72659] 2534 05427] 32763] 5-6 
i 4 | 67256] 94567] 72659] 27311] 5433 32744] 56 
= 67280 | 94560] 72720] 27285] 65440 32720] 55 
6 | 67393] 945533] 72759] 27250] 02447] 32697 54 
767327] 94546] 727800 27220] o5453\ 32673] 33 
867350] 94540] 72811 27189] 053460 32650] 52 
9 | 67374] 94533| 72341] 27159} 5467] 32625 51} 
To 9.67393 9.94526 9- 72872] 10. 27128 10. 05474 19. 32692 50 
11 67421: 94519 72902 27098 0548. 525790 49 
1267445] 94513] 72932] 27068] 685487 32555] 48 
13 | 67465] 9456] 72963] 2703710 685494 32532] 47 
14 | 67492 94499 72993} 2707 ©5501 32 508] 46 
\ 16 | G7515] 94492 73023] 265977] 5508] 32485/ 45 
16 | 675359 94485 | 730544 269409 | 855180 3:46] 447 
1767562 94479) 73084] 26916] oz521] 32438] 434 
13 67515 94472 | 730144 26886 1 32414 N 
19 67509 94455 21444 26856} 33833 32290 gr | 
22 9.675339. 94458 9.73175 10. 26825 7965545 | 70: 32367 4 | 
21 | 67655] 94451} 73205] 26795 | 05549] 32344 
2 | 67630] 94445 73235] 26765 O5555| 32320 
23 | 67793] 94435] 73265] 25735] o5502] 32297 
24 | 67726] 94431] 73:95] 26705] 5569 32274 
25 6775 94424 73326] 26674| O5576| 322500 
26 | 67773] 94417] 73356] 26433533 32227 
27 | 67795] 94410] 73386] 26534] 3559] 32204 
28 | 67820| 9449%4} 73416] 265844 35596 32180 
29 | 67843] 94397 7344%} 26:54| ©5602] 32157 31 
30 9. 67806 | 9. 943992 | 9.73476 | 10. 26524. | 10. 05010 19. 32134 
31 67899| 94353] 73597, 26493 05 t- 32110 
32 67913 34376 73537] 26463 5624] 32087 
33 67936] 94369] 73507] 26433] 5631][ 32064 
34 67959] 34362 73597] 26403] 35638] 32941 
35 67982] 94355] 73027] 26373 56451 32018 
35 | 639:6| 94349] 73657] 26343] 5651] 31994 
37 | 680:9] 94342 72635 26313] 65658 31971 
38 68052] 94335] 73717] 26283 oss] 31945 
39 68075| 94328 22242 26253 05672 31925 
40 g- 68995 | 9. 94321 9-73777| 10. 26223 10. 05679 | 1c. 31902 
41 681211 94314 73807 2619314 5686 31879 
2 | 68144| 94307 73837] 26163] 05693] 31856 
43 68167 | 94309] 73897] 26133 | eg700| 31833 
44 68190 94293] 73397 25103 ©5707 31810 
45 63213} 94286 73927 26073 05714 31787 
49 | 68237] 94279] 73957] 26043 57210 31763 
47 68260 $4273] 73987] 25013 ©5727] 31740 
48 63232 | 94266] 74017] 259833] 5734] 431718 
49 | 68305] 094259] 74247] _ 25953 | 05741] 31695 
50 3. 68328 [9.94252 [9.74 7710. 259230. 05748 x0. 31672 
\ 53 | 68331] 94245] 74107] 253393] 5755] 31649 
52 | 68374] 94233] 74137 25353 ©5752 31626 
53 68397 | 54231[ 74166 25833 | 5769 36034 
54 | 68420 94224 74196] 25803 ©5776 31580 
55 | 68443] 94227] 74226] 25774] 5783] 32557 
59 | 68465] 94210] 74259) 25744 | 05799| 31534 
57 | 68489] 94:03] 74236] 25714] 5797 33501 
53 63511 94199 74316 2 5584 o580g 31488 
89 685344 94189] 74345 25655 | 3817 31466 
60 68557 | 94182 74375 2552 5 05818 374431 
E Co-fine. | Sine Co tang. | Tangent. Co. — "Secant. | 
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A Table of Artificial Sines, Tang. and Sec. 29 Degrees 


60 Degrees. 


M. [ Sine. Co- fine.] angent Ca- tang. Secant. Co- lecan t. 
© 9. 963585 9. 941829. 7457510. 25625 05318 10. 31443 60 | 
z —_— 94175] 74495 25595} 3825 31420] 59 | 
2 | 6 $4263] 744354 25565] 05532] 31397] 58 
d 1 636: 5 941616 74465 25535 858398 31375 57 
4 686% 94154 74495] 2558s 65840 31352 56 | 
5 | 68671] 94147] 74524} 25476 25852 31329 55 þ 
368694 94140| 745541 25446] o5880| 3230 54 
7 |} 68716] 94133] 74593. 25417 ©4867 31284 51 
| 3 | 68739] 94126| 74613] 25387 05874] 31267 £2 | 
i 9 |. 68762| 94119 74643 25357 05881 235 52 
} 10 9.68784 9.941129. 74673 | 10. 2532510. 05888 | 10, 31216 90 | 
4 ix { 68807] g4105| 74702 25298} 5895 31193] 49 
4 12 | 68829] 54098 74732 25268] 5902] 31170) 48 
| 13 | 68852] 940900 74762| 25238] 05910] 31148] 47 
i 14 68575 94083] 74791. 25209 05917 31125| 46 
1 xs | 63897] 94076] 74522 |- 25179] 3924 31103] 45 | 
1 16 { 68920] 94069 74851 25149 05931 31080| 44 | 
i 17 | 65942] 94062| 74550 25120 05938] 21038 43 
33 6890s] 9455 74910 25099] 5945 31035 42 
119 | 68987 9448 74939 2 506x | 05952] ___31013] 41 | 
ud - 9. 69010 9. 94041 9+ 74969 10. 25031 10. 05959 10. 30990 40 
| 21 | 69032] 94034] 74998 25002] 05966| 30968 39 
i 22 69055] 94027] 759284 - 24972] 05973] 30945 38 | 
| 23 | 69077] 94920| 75088 24942 05952] 30923 37 | 
124 69400| 9412 75087 249173 05938 3090 36 
125 [69122] 940056 75317 | 24383} 35995] 30878 35 
y 26 | 69144] 93995| 75146 248564] Seeg 308561 34 
27 | 6g167| 93991) 75376 | 24324] oboog| 303833 33 
28692850 93984] 75205| 24795] obo} goin! 3: 
29 | 69212] 93977; 7523S 24765 06023 307880 31 | 
| 30 |9. 69234 9- 93970 | 9. 75204 10. 24736 | 19. 06030 | 10. 30766 30 
31 | 692560 93963 75294 24706] Oboz7l 30744] 29 | 
32 | 69:79] 33955 75323] 24677] 6045 30721 28 
| 33 937% 9394 75353] 24637 8653 30699] 27 
4 3+ 69323 93942 75362 24918 coc5g| 30677, 2 
35 | 69345] 93934 7541] 24538] o g 30655 25 
36 | 69363] 83927 7544x| 24559] ©6273] 30632] 24 
| 37 | 69390 93919 75479 24530 c6o80| 30610 23 
138 | 69412 93912 75590 24500 obo8s 30588 22 
3g |__ 69444 _ 93905| 75529 24471] obogs| 30566! 21 
40 9.694569. 9- 933g8\ 9.75558 10. 24441 | 10. 063102 | 10. 30544 20 
| 41 69479 93591 75588 24412 06109 3052119 
| 4* 895g 93584 75617 24333] 00116] 30499] 15 | 
43 | 69523; 338760 75647 24353] 06124 30477) 37 | 
1 44 69545 938609 75676 24324 061311 306455 16 
14 69507] 93862 75705) 24295 66138] 30433 15 
4 69589 93855] 75735 24265] 145 3041114 
47 690110 93847 75764 24236 06153 303890 3 
{ 48 69633] 93%go| 75753 24207 66150 30360 > | 
1.49 69655 23833 23822 24178) ⁵ 6167 © 36345111 | 
50 9.69677 [9.93826] g. 9- 75852 10. 24148 10. 05174 | 10, 30323] 10 
151 69699 93819 75881[ 24119 c6181 30 30119 
| 52 69721| 93811] 735915 24090 96189] (30279 88 
4 53 | 69743] 93804] 75939] 24 6196] 3c 7 
489765] 93797] 759% 2431] 623 3275 © 
| 55 [29787] 93789] 7:5998| 240 eb:ro| 302131 5 | 
| 56 69809 97782] 76027 23973 06218 20194] 4 
57 |- 69831] 93775] 76-55 | 23944] 6225 30169 3 
| 52 69853] 93768] 76036 23914] 0232 301471 2 
59 698751 93760] 76115 233335 6240 301251 , 
_bo } 69897] 93753] 76144 o6247} 30103] © * 
H ICo-fine. 4 _Sige _| Co-tar ng: 11 | Co-jecant.. Secant. NV. 


A Table of Artificial Sines, Tang. and Soc. 30 Degrees. 
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59 Degrees. 


dine. Co- une. Lung Cu-T an Secant. | Co-lecant- 
79857 9.53755 9. 76144 10.2 33 56 10.6277 19. 39403 
69919 93746 76173 23827 06254 35081 
69941 93738] 76202} 23798 06251 30059 
69903 93731] 76231 23709 052691 30037 
69984 | 94724} 76261 23739 ob276] 30036 
70006 93717 76290 23710 9628313 29994 
70028 93709 76319 23681 06291 29972 
70 93702] 76348] 23652 606298] 29950 
70:72 | 93595 76377 23623 06325] 29928 
70093 93687] 764 2359 00312 29907 
9. 70115 9.5388 978735 | 10. 23565 LO, 09320 | Iv. 29385 
70337 | 93673] 70464] 23536] S327 29864 
70159 9355] 75493] 235-7] 66325 29541 
70180 93558 76522] - 23478 053.42, 29820} 
T0202 | gzb5o] 70551 23440 obz5o| 29795 
7022 93543 7650[ 23420 06357 297 76 
70245 | 93936 76509] 23391] 66304] 29755 
70a67| 93628] 76639) 23362 606372] 29733 
70288 $g3621j 76668 23332 06379 29712 
23234 76637] _ 23303] 8638629522 
9.70332 9. 936069. 7072510. 23274 10. 0394/10. 29968 
792353] 93599| 76754 23246 c6goij; 29647 
' 70375] 03592| 70753} 23217 | 6409 29025 
70390 93584] 70812] 23185 ©6416 29604 
704181 93577 7. 23159 06423 2952 
70439 33569 705760 23130 06431 29561 
70. 93562] 75899 23 oS438] 29539 
70482 93554] 76925) 239% 2 00/446] 29518 
78504 83547 79937 23043 86453 29496 
70525] $3539|__70986 23014 66451 29475 
9.70547 9.93532 | 9+ 77915 | 10. 22985 | 10, 646510. 29453 
7058 93525 77044 22956 66475 29432 
70590] 93517] 77073] 22927 C6483 29400 
70611] 93510] 77101] 22399 06490 29339 
7-633] 9355 77159} 22870] 06498 29367 
70654 | - $3095 | | 773997 nabane — obgoy] _- 22066 
70675} 93457 77188} 22512 06513 29325 
72697} 93489] 77217} 22783 696520 29393 
7071S} 93472 77246] 22754]  c6;28 29282 
79739} 83452274 22726] 6535 29261 
| 9.797 -b11 9.93457 9. 77303 | 20. 226y7 19. ©6543, 19+ 29239 
70782] 834500 77332 22 68 06550 29218 
70S. 93442] 77395] 22639] 665580 29197 
70324] $3435] 77390 22610 c6:65 29175 
70840 93427 75418 22582 866573 29154 
70807 $3420] 77447] 22553] 55890 29133 
70883] 93412 77470 22524 06:35 29112 
 709eg| 93495] 77525] 2495] 66595 29991 
70931] 93397] 77533} 22497 csc o; 2906g 
70952 | 93390] 775"2] 22438] obbio| 20 
9.709739. 933829. 7759110 22409 | xc. 06618] 10. 29827 
72994] 93375| 77019 22351 66625 29006 
71015] 93367] 77648 22352 06633 28985 
71539] 93360 77677 22323 06640 23964 
71058] 93352] 77705]| 22294] 66648 28942 
71079 93344 77734 22266 06656 28921 
71100] 93337] 77763 22237 c 6663 . 
711211 933291 77791} 22208 06671 28879 
71142] 93322] 77820 22180 c8578 28853 
71163] 93314] 77849 22151 06686 23837 
71184 93300 77877 22123 06693 28816 
Define. Dine. | Co-tang. | Tangent. | Co-ſecant| Secant. 


A Table of Artificial Sines, Tang. and Sec. 


31 Degrees. 


M. | Sine. | Co Sine.| Tang. | Co. Tang.} Secant. | Co- ſecant. 
o 9. 71184 9.933©7 | 9. 77877 ic. 10. 06693 10. 23816 | 60 f 
x | 71205} 33299] 77996] 22034] obror| 23795 59 | 
Ei 712261 93291] 77935 22065 06709 28774 | 53 | 
3 | 73247] 93284] 77963] 22037] 6716 2875357 
1 71208 93276 77992 220-8 06724 28732 56 } 
\ 5s | 71289} 33269] 78021 21980 06731 237ir | £55 þ 
i 6 71370] 9y3261| 78249 21951] 06739 23690 | 54 
7 | 71331] 93253] 78075} 21923] 6747] 23669 | 53 
$ 71352] 932461 78106 218944 ©6754 28648 | 52 
= 71373 93238 28135 21865 067602 . 25627 | 51 
26 9.713939. 93230 9.78103 10. 21837 10. 06770 io. 25607 | 5 | 
{ 11 71414] 93223] 78192 21808 06777 28536 | 49 | 
1271435 93215| 78220 21780 o6785 25565 | 43 | 
13 | 71456] 9307] 78239 21751} 85792 28544 | 47 
114 | 71477] 93200 78277 21723 o6800 28523 46 
1571498 33792] 78306] 21694 o6808| 28502 | 45 
16 | 71519] 93184] 78324 21666 86816 2848r | 44 
17 | 73539] 93177] 78363] 21637 86823 284643 
1871560 93169] 752911 21609] o6531| 28440 42 
19 73581; 93161] 78419) 2153 od$39 23419 | 41 
| 20 9.716029. 931549. 75448 |10.21552 | 10- 06460. 28398 go 
12 71622 93146] 78476 21524 o6854} 28378 39 
22 | 71643] 93138] 78505} 21495 86802 28357 | 38 
123 | 71664| 33131] 78533] 21457] 66869 28336 37 
24 71685 93123 7856: 214380 ©9877 28315 36 
25 | 71705] 53115] 7859 2710] 68850 2829535 
26 71726] 93107] 78618 21382 63893] 28274 34 
27271747 93190] 78647 21353 | o5goo | 28253 | 33 
28 71767] 93092 78675 21325 66908 23233 | 32 
29 | 71788] 84 28704] 21299} 96916 28:12 | 37 
EY 9. 71809 9. 930779. 78732710, 21208 19.009239. 28191 30 
31 71829 93009 757601 21240 06931 23171 | 2g | 
3231855] 53061 72789 212m| 6939 28155 as } 
33 | 71870] 330530 78517} 21133] c6347} 281301 25 | 
| 34 | 73891} 33046 7584;} 27755 86954 2811926 
35 71911] 93038 78874] 21125 06962 28089 25 
36 [71932] 930300 73902 21098 097% 2868 24 
37 | 71952| 93022 78930 2070 86978 23048] 23 
38 | 71973] 93514] 78959; 210432] 8285] 28027 22 
4 39-1 79931 __ F3007 75957 21013. 86903. 2800; | 21 
449 * 720149. 92999 9.79015 10. 20985 | 10. C7001 10. 27986 20 
41 72034] 92991] 792438 20957 | 9709} 2796519 
42 | 72055] 92983 79072 20928 07017 | 27945 | ry 
43 72075 92975] 79109] 20900 07024} 27925 17 
| 44 | 72096| 92968] 79128] 20872; ©7032 279% | 16 
45 72116 92950 79155 20844 07049 27384 156 | 
| 46 | 72137| 92952] 79185] 20815 o ˙ s 27863 14 | 
147 [72157] 92974] 79213} 20787[ 7056] 2784313 
48 72177] 92936 7924if 20759 » 7064 2782312 
49 721960 92920 79269] 20731 | ©7071 27802 | x1 þ 
50 9.722189. 92921 [9.79297 | i0., 20703 | 10, 07079 1109-27782} 1 | 
131 72238 92913 79326 20674 07087 27701] 9g | 
G2 72259] 92905] 79354] 20646 07956 277 
| 53 | 72279] 92897] 79382] 20618; 07193} 27721] 7 
54 72299 92889 79410[ 20590 07111 27701 6 
| 55 72320| 92881} 79428 20562 | 67119 27680} 5 
$6 [72340] 92874] 79466 20534 | - 07126 27660 | 4 
57 72360 92866] 79495 20 505 07134 27640] 3 
58 | 72381] 928535] 79523] 29477 [ 07142 | 27619] 2 
59 | 72491} 928% 79551[ 20449} o7150] 27599] 15, 
bo | 72421} 92842] 79579} 20421 o7358} 27579] © 
(| Co-hine, | Sine. | To. C0-tang. Iangent. Co-tecant } Secant. N 


58 _ Degrees. a 


A Table of Artificial Sines, Tang. and Sec. 32 Degrees. 


= 


— | | | 
5|- Wu CunÞw wy  w o| 


1 


Sine. | Co-fine. | Lang. [Co- Fan. | Secant. Co- ſecant. 
9. 724219. 92429. 79579] 19. 2042110. 07155] 1b. 27579 
72441] 9 8344 79607] 20393] 7166 27559 
2461] 92326] 79635 20365 07174 a 
724382 | 92818] 79663 20337 | 7182 
72592 92810] 79691 20309 07190 27498 
72522] 92803] 79719 20251] - 07197 27478 
72542 92795 79747] 20253 07205] 27458 
72562] 92787 79770 20224 072134 27438 
72582] 92779] 79304 20196 07221 27418 
72602] 92771| 79532 20168 07229 27398 
9. 72622 [9.92763 | 9. 79565 | 10. 20149 |10. 07237] 19. 27378 | 
72643] 92755 798888 20112 0/245 27357 
72663] 92747 79916 20084] 67253 27337 
72633] 92739] 799444 20056] o7zbi| 27317 
72703] 92731] 79972] 20028] 67269] 27297 
72723] 92723] $0000 20000 07277 27277 
727431 92715 3800028 19972 07285 27257 
72763] 92707] 89056] 1994] 57293 27237 
72783 92699 80084 19915 07301 27217 
72803 2691] 80112 19888 07309 27197 
9.728239. 926839. 85140 10. 19850 10. 07317 10. 27177 
728431 92675 80108 19832 97325 27157 
72863] 92667 80195 19805 07333 27137 
72883] 92659| 80223 19757 | 07341} 27117 
72902| 9gz651| 380281[ 19749 07349 27098 
72922] 92643] 80279 19721 57357] 27078 
72942 92635 $0397] 19693 0736; 27053 
72962] 92627] $0335] 19665 07373j 27035 
72932 | 92619 30363 19937 07331 27018 
23002] 92611] 803910 19609 07339) 26998 
9. 73022 | 9.92603 | 9. 50419 | 10. 19581 10. 07 397 10. 26978 
73941] 92595 $0447] 19553] 07425] 26959 
73961| 92587 80474 19526 07413 26939 
736810 92579] $0502] 19493] 07421] 26919 
73101] 92571] 80530 19470] o742y| 26399 
73121] 92563] 305358 19442 ©7437 26879 
73149] 9 55e Sos8s5[ 19414] 97445] 26860 
73160] 92545 80014 19380 07454 26840 
73180]. 92538 80642 19358] 07402 26829 
73200 92530 82669 19331| 207470] 26800 
* 732199. 925229. 8869710. 1930310. 07475 Iv, 20751 
73239] 92514 80725 19275 07436] 26761 
73259] 92505] 80753] 19247] 07494] 26741 
73278] 92498] 80787 19219 7502 26722 
73298] 92490] $0805 19192 7510 26722 
733!8] 92482] 80536] 191644 07518 26632 
73337 92471 30864] 19136] 07527 26663 
73357 92405] S892] 19108 07535 26543 
73377] 92457 80919 19081 07543] 26623 
73295] 92446] 30947 19053 07581 26604 
9.734169. 924419. $0975 10. 1Gc025| 1.907555] 10. 26584 
73435] 92433] 81003 18997] 57567 26555 
73455] 92425] 81030 i8970] o7575] 26545 
73474] 92416] $1058] 25942] 575844 26526 
734904] 92408| 81086 18914 07592 26506 
73513] 92400 81113 18887 07600 26487 
73533] 92392 311141 188 59 6768 26467 
73552 92384 81169 18841 ©7616 26.48 
73572] - 62376] 81190 18804 07624 2648 
73591] 92367 $1224 18770 07033 240 
73611] 92359 81252 13745} 07941 26389 
Co-fine. | Sine. | Co-tang. | Tangent. | Co-tecant| Secant. 
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Sine. |Co-line, 

9. 7 36:1 9.92359 
73030] 92351 
73650] 92343 
736 92334 
73699] 92320 | 
73708 92315 
23727 310 
73747] 92302 
73760] 922934 
73785. 92285 

9. 7380609. 92277 | 9 
73824 92269 
73843 92260 

73853] 92252 
73582] 922446 
73901] 92235 
73921] 92227 
73940] 92219 
73959] 92211 
73975] 92202 | 

9+ 73997| 9: 92194 
74017] 92186 
74036] 92177 
74955} 83169 
74074] 92161 
74993 2152 
74112} 92144 
24132) 92136 
74151} 92127 
74170 2129 

9.741899, 92111 9. 
74208] 92102 

742270 92094 
74246] 52 
74205 92077 
74284] 92009 
74303] 92060 
743221 92052 
74341] 92044 
74360| 92635 

« 7437919: £25027 |9- 
74308] 92018 
74417 92010 
74436] 92082 
74455] 91993 
74474] 91985 
74493] 91976 
74512] 91968 
74531] 91959 

. 

9. 7450819- $1942 
74597] 91034 
74ucL] 919˙5 
7492 5| giv? | 
74645 919-8 
74052] NVJ¼ go 
74681 91591 

74791883 

74719 91874 
7473710 9166 

3 


Co- ſne. 
1 


Q 


3 
10. 17922 


3 


—Ü—ͤ— — 


— 


Co-tang. 


ro. 18748 
18721 
19693 
18605 
18638 
18010 


18555 


33;öð | 
18500 


28 10. 18472 


18444 

18389 
18302 

35334 


19279 
19252 


10. 18197 


13109 
18142 
18174 
18087 
18039 
18032 
18004 
17977 


17894 
17807 
17829 
17812 
17784 
17732 
17730 
17702 
17675 
10.171048 
17620 
17593 
1756: 
17538 
17511 


17450 
17429 
17401 
1917374 
172747 
17319 
17592 
17205 
17235 
17210 
17183 
17150 
17129 
17101 


— — — 


18582 


18417 


18307 


8224 


17049 


| 


17483 


10, 07641 
07649 
07657 
©7606 
07674 

607682 


07698 
07707 
07715 
10. 07723 
C7731 
©7740 
©7748 
07756 
07765 
07773 
97781 
©7789 
57798 
10. 7806 
07814 


07323 


07831 


7839 
| 07848 | 
07856 


07864 
07873 
07881 
10. 07589 

07898 


079 86 


07914 


07923) 


0793! 
07940 
07948 
©7956 


10. 379753 
07982 
©7990 
97998 

08007 

88015 

08024 
08032 
08041 


08049! 


10. 08058 
o8c 66 
08075 
98083 
8092 
o 100 
08109 
08117 
08126 
08134 
08143 


Secant. 


_ OP + 
07690 


25830 


07965 


A Table of Artificial Sines, Tang. and Sec. 33 Degrees. 


} M. | 


Co-iecant 
10. 26389 
26370 
26350 
26331 
26311 
26292 
26273 
26253 
20234 
26215 
19. 20195 
26176 
26157 
26137 
26113 
20099 
26079 
260 60 
26041 
26022 


10. 26002 
25983 
25964 
25945 
25920 
25907 
25887 
25868 | 
25549 


10. 25811 
25792 
25773 
25754 
25735 
25716 
25697 
25678 
22659 
25640 
10. 25521 
2 5602 
25583 
25564 
25545 
25526 
25507 
25488 
25409 
10. 25432 
25413 
25394 
25375 
25350 
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| Secant. 


K JF 
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A 'Table of Artificial Sines, Tang. and Sec. 


34 Degrees. 


| M. 1 Sine. | Co Sine.| Lang. | Co. Tang.| Secant. | Co-fecant, 
18 9. 74750] 913579. 9.82899 10. 17101 t. 05143 (0. 25244 | 00 
I 74775] 9i849} 82920 17074} 08151[ 25225 | 59 
2 74794] 91849] 82953 17047 | o8160 25206 | 58 
3 74812] 91832 82980 17020 628168 25188 | 57 
4 4331] 91823] $305; 216992] o%177 | 25169 | 56 
5 | 74859] 91815] 83035 15965 co8ibs| 25750 55 | 
6 74868] 91806] 383002 169388 68194 25132 54 
7 74887 91798] 83089] 16911] C8202 25113 | 53 
3 | 74906] 91789] 383116 16388; c83211 25094 | 52 
0 749244 91780] 83144 16555 98219 25076 581 
i 10 9.74943 9.91772 9.831770. 2. 16329 15. 08228 [10, 25957 | 50 
FT 74961 917530 83193 168-2 03277 25939 | 4g 
12 74980 91755 $3225 16775 03245 25220 | 43 
13 74999] $1746] 83252 167.8 08254 25951 | 47 
14 | 75217] 917398] 83279] 16720] 58262 24983 | 46 
15 75036! 91729 83307 16693 8271 24954 | 45 
i 16 | 75054] 91720 83334 1666 03230 24940 | 44 
17 75073 91712] $3361 16639 09288 24927 | 43. 
13 75ogr | 91703] 83388 16012 03297 24929 | 42 
{ 19 75110 _91694 $3415 16585 o8305 24890 | gr 
| 20 9. 75128 9.916869. 83442 10. 16558 10. 08314 |i0. 24872 | 40 
21 75147 | 91577; $2470 16530 08323] 2485339 
2758285] 920651 2347 - 18523]  o833e [ 24835 | 38 
| 23 | 75184 91660 33524 15476 | 38340 248416 | 37 
24 | 75202| 916-1! 935g] 16449] 8349] 24793 | 36 
| 2c _ 91043 83578 10422 08357 24779 35 
26 239] 91634} $3605] 16395 8366 24701] 34 
| 27 75258 991625] $3632 16368 08375 | - 24742 | 33 
| 29 75294 | __ 91608 $3686 16314 08392 22470631 
3 9.753139. 915999. 8371310. 16287 10. 8407 10. 2468) 30. 
31 753310 91591} $2740 16260 08409 24669 | 2 
32 | 75349] $1582] $3767] 16232 8418] 24650 | 28 
3 | 75308] o1573] 82795] . % 88427 24632] a7 
34 75286} 91565 83822 16178 08435 2461426 
35 75105 912555] sSss4es[ 1615[ 858444] 2459525 
306 | 75423] 9157783876 10124 0453 | 24577 | 4 
37 75441] 91531] 83903 16097 08462 24559 | 2 
33 75453] 91530] 83930 16 70 08470 24541 | 22 
| 39 | 75478] _91521| 83257 160430 o8479 24522 | 21 
! 42 [9.75496 [9+9151219. 83984 | 10. 10010 10. C8488 | 10. 24504 | 20 
| 41 75514| 91503 $1011 | 15989 08496 24485 | 19 
42 | 78533] 97495} 84038 15962 | c8505 24467 | 18 
43 | 75551] 91486] $:065] 15935 | 683314 24449| 17 
4475559] 92477] B4ogz| 15908 | 08523 24431 | 16 
45 7557 91488 84119 15881 o853t | 2441315 
| 45 | 75605] 91465| 84146 15354 | o8540| 24395| 14 
47 75624 91451 84173 15327 8549 24370 vy 
| 4.8 75642| $1442 $4205 15500 28558 24358] 12 
N . 75560 I" S3Z $4227 15772 ©8567 24340 | 71 
50 9.756789, 914259. 84254 |10+15746 | 10. 93575 19-24322 | 10 | 
| $1 75696 91410 | 84:80 15720 08584 24304 9 
2 75714] 91407] | $4307] 1569; |. o8593 | 24230 8 
53 | 7573? | 921358] 8 331] 75%66 o$9c 3 24267| 7 
54 | 7375] 91389] 843610 15639 | oSbrt] 24245] 6 
55 | 75769| 913%1| 84338] 15612 | 63019 24231| 5 
56 | 75787| 91372] V$44r5| 15585 c8628] 24213] 4 
| 57 | 75805] 92363] 54442] 15558 |. 68637 241953 3 
53 | 75823] 91354] $44bg| 15531 c8646 | 24177] 2 
| 59 | 75841] 91345] 84490[ 15504 | o$655| 24159] 1 
_bo | 75359] _91336| 843230 15477 8664] 24141] „ 
* © 1Co-fine. | Sine. | Co tang. | T _ Tangent, | Co-fecant decant. TI. 
* 55 Degrees. 
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A Table of Artificial Sines, Tang. and Sec. 


35 Degrees. 
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54 Degrees. 


RI. J Sine. |Co-iine. | Lang. | Co-Tang.| Secant. Co- ſecant | 
o 19. 758599. 913369. 84523 | 10. 15477 | 10. 08664 | 10. 24141 
I 75877] 91328] 84550 15450 8672 24123 
2 7589 91319 84576 15424} 8681 24105 
3 | 75913] 91310] $4603] 15397] 8690] 24087 
4 | 75931] 91301] 84650] 15375] 8099] 24069 
3 75949] 91292 $4657 15343 08708 24051 
6 | 75957] 91283] $4684] 15316] o8717] 24033 
+ 75985] 91274] 84711 15259] 8726 24015 
8 | 76c03| 91267] $4735] 15262] 68734] 23997 
9 76021 91257 84764 152360 08743 23979 
10 9 76039 9.91248 9.84791 IO. 15209 10. 08752 l. 239061 
11 | 76057] 91239] 84818] 15182] c$761] 23943 
12 | 76075] 9123-| 84845 15155] c8770] 23925 
13 76093] 91221] 84572 15128 08779 23907 
14 | 70111 91212] 34899 15101 083758 23889 
15 76129 91203] 84925 15075 08797 23871 
16 [76146 97194] 84952] 15048] 8806 23854 
17 76164] 91185 84979] 15027 08815 23830 
18 76182 91176 $5cc 14994 48824 ; 23818 
19 | 262 g1167| $5033 14967] 08533] 23800 
20 9.762189. 911589. 35259] 10. 14941 10. 08842 | 15. 23782 
21 | .76236| 91149] 85086 14914 o8851] 23764 
22 76253 91141} 85113 14887 08859 23747 
- 23 76271 91132] 85140 14860 ©8368 23729 
24 76289] 91123] 85166 148344 68877 23711 
25 76307 91114] 85193 14807 08885 23692 
26 763244 91105] 85220 14780 o3895 23676 
2776342 91096] 85247] 14753] 8954] 23658 
28 [76360] 91087] 85273] 14727] 68913 23640 
29 76378] 91078 Ss 147% 88922 23622 
30 19 763959. 918699. $5327 10. 1407310. 08931 10. 23005 
31 76413 91060 85354 14646 08940 23587 
32 | 76431] 91051] $5380] 14620 88949] 23569 
33 | 76448] 91c4:| $5407] 14593} OSgg8] 23552 
34 6466] 91034] 85434 14566 08965 23534 
25 | 76484] 910230 $5460] 145499} 8977 23516 
36 | 755-1] 91014] 35457[ 14513] O8987| 23499 
37 To519] 91905 85514 144% | 8905 23481 
38 | 76537] 90996 35540] 14466] ogcog| 23463 
9 |__76<54j_ 987] $5567] 14433|__ ©9213] 23430 
40 9. 76572|9-92978|q.85534] 10. 14406 | 10. 09022 10. 23428 
41 76590] 90969] 385620 14380 0931 2340 
2276607] 9 9%] 85647[ 14333] Ogcqoj 23393 
43 | 76625| 90951] 856744 14326] 90490 23375 
44 76642| yog42| $5700 143c0 ©90 55 23358 
45 | 76660] 90933] B5727] 14273] 0967] 23340 
46 | 76677| 90924 $5754| 14246| ogo7b| 23323 
47 76695| 98915] S5780]: 14220 09085 23305 
48 76762] 9098 5] 858-7] 14193] ogogs| 23288 
49 75730 90890 853834 14:66 ©9104] 23270 
50 9. 767479. 08879. 85860 10. 14140 | 10. 9113 10. 23253 
51 76765 90878] 85357 14113 09122 23235 
52 76782] 90869] 85913] 14087 C9131 23218 
53 76808 gc860| 8594c| 14060 09140 232c0 
54 70817 goS51| 35967 14033] 9149] 23183 
55 76835 90342] 85993 14007 09158 23165 
56 76852| 90832] 86020 13980 09108 23148 
57 76870] 90823 86046 139544 uv9177 23130 
58 76887 90814] 86073 13927 09186 23113 
59 76904 80805 86 100 13900 09195 23096 
60 | 76922] 90896 76126 13874 c9204 23078 
'* - ]Co-fine. | Sine. Co tang. | Tang. Co- ſecant. Secant. 


A Table of Artificial Sines, Tang. and Sec. 36 Degrees. 


{ M. | Sine. | Co- fine. l angent | Co-rang. | Secant. [Co-ſecant,” 
0 9.76922 9. 90796 9. 86146 f 10. 13874 19. 09204 10. 23078 bo 
1 | 70939] 90787 30153] . 13547] 69213] 23061 59 
2 76957 9777 96170 13521 9223 23043] 55 
3 | 76974| 80763 862086 13794] 232 23020 57 
4 76991] 99759 $6232 13768] C9241 23004 | 56 
5 | 77099] $0750] 80259 12741] ogzgo| 22997 55 
6 77026] 90741] 86235 13715 09259 22974] 54 
7 | 7743] 95731 85312] 13638} ogzbg| 22957] 53 
8 77061] 90722] 86333 13662 99278 229391 32 
8 77979 99713 85305 13635 69287 229224 51 
10 9. 77095). 907049. 86392 10. 13608 10. 09290 10. 22905 50 
1177112] 90694] 86418 135382] cgzob| 22888] 49 
12 | 77130] $goo>s| 85445 | 13555] 09315] 22870 48 
13 | 77147] 99675] 36471 13529] c9g324] 22853] 47 
14 | 77194] gob6r| 86495] 13502} 09333] 22836 46 
15 77181] 90657] 86524 13476 093434 22819 45 
16 | 77199] 90648] 86551 13449 993582 22801] 44 
17 | 77216} go53g] 36577 13423] cgzo1| 22784] 43 
1 18 772334 90630] 36603 13397] 09370 22767 42 
19 8 9.620 85630 13370 09330 22750] 41 
20 [9.77208 9. 9061109. 86656 | ro. 13344 | 10. 09389 10. 22732 40 
21 77285 92602] 86683. 13317 09398] 227156 39 
22 77302 90592 $6729 13291 ©9408 22698] 38 
2 77319 905833 36736 13204 09417 22681}. 37 
24 | 77336| 90574] $6762] 1213238] | 09426| 22664 36 
25 | 77353] 9565 $6789 13217] oggzs| 2264;| 25 
20 77370] 9055560 $6815 13185 O9445 ! 34-1 
27 77387 99540 86842] 13158] ogges| 22613] 33 
28 774% 90537 86868 - 13132] - 0963 22595 3z 
:;29 |_-774?2] 92527}. S6894 | © 13306 09473] 22578| 3 
30 9.774399 90518 9.56921 | 15. 13079 10. 0948210. 22501 30 
31 774590 90599 86347 130533 09491] 22544] 29 
32 77473] 90499 86974 13026 ©9591 22527 28 
33 7749 ][ goqgo|  $5cco 13000 ©9510 22510 27 
3+ | 77507] 9-480] 87027 | 12973] ogs2o| 22493] 26 
35 | 77524] 90471] S7053 12947 C9529] 22476 2; 
30 27541 90462] 87079] 12921] oggzs| 232459 24 
32 225580 90453] 87106| 12894] 09548] 232442 23 
38 77575 90443 87132 12868 ©9557 22425] 22 
20 | _77592| 90434| 87158 12342] 09566 22403] 21 
40 9.77009 9. 9 424 9. 87185 10. 128150. 09576 (0.22391 2 
41 776026 90415 37211 12789 cg585 223744 19 
42 | 77643] 9495 $7238 12762] 09595 22357 18 
43 77650] 90396] 87264 12736 cgbog| 22340| 17 
44 77677] 90336] 37290 12710 09613 2232416 
4. 77694] 92377] 87317[ 12683] og623] 22306 1 5 
4 77711 90368 87343 I2657 09632 22289 14 
47 777271 9235S] $7369 12631 09642 22272 13 
48 | 77744] 92349] $7396 126044 09651] 22256 12 
49 77761] 90330 87422 12578] 00601 22239] 11 
50 9.77778. 903309. 8744810. 22552 10. c9670| 10. 22222 10 
18 77795 9032900 87475 1252 5 og9680] 22205} 9 
52 77812 903110 87501 12499 09689 2218880 $8 
53 77529 | 90301 87527 12473] 696990 22171 7 
54 | 77846| 90292 $7554 | 12446 og7os| 232154] 6 
5 77862 90282 87580 12420 09718 22138 5 
5 77879 90273] 37606 123944 C9727 221211 4 
5777896 89263] 87633 12367] 09737] 221044 3 
5327913 30254] 87659 12341] 9746] 22087] 2 
59 77930 90244] 87685 12315 09756 22070 
— 27909 99235] 37711 12289 09765 220544 © 
PE. So- fine. | vine. {| Co-tang, | Tangent, N o- iecant. Secant. II. 
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A Table of Artificial Sines, Tang. and Sec. 37 Degrees, 


| 


12 


8 


NI. Sine. [Co- fine.] Tang. { Co-tang. | Secant. | Co-tecant. | | 
0 [g. 77946 9.90235 9.87717 10. 12289 10. 09705] fo. 22054 | 60 
1 77963 890225] 87735 12262 09775] 22037 59 
1 £ 779800] coz16| 87764 12236 09784 22020 | 58 
i 3 | 77997| 99206] 87790 12210] 609794 22003 57 | 
3 780131 90197 * 12183 o9803] 21987 | 56 
5 78030 90187 87843 12157 09813 21979 55 | 
6 | 78047! cor7s| 87869 12131} 982 21953| 54 
7 78063 | 90168] 87895 1210 69532] 21937 53 
WM 78080| 90159 37922 12078 9841 21920 82 
>. 4 28097 90149 37948 12052 09851 21993 | 51 
10 5 9.78773 9.901399. 87974 10. 12026 10. 09861 10. 21387 | 50% 
| It | 78x30] gorzo| 88000] 12000 og870] 21870| 45 
12 | 78147] 90120 38027 119730 09880[ 21853 43 
| 13 78162 90111 880 53 | 11947 | 09889 21837 47 
14 781860] 90101] 88079 11921] og$gg 21320 | 46 
15 | 78197] googr| 88105] 11895] 69999 21803 4; 
16 | 78213} goo82| 38131 118090 0919 21787 44 
117 | 78230 721 88158 11842] 699288 21770 43 
18 78246 90063] 83184] 11816 03937] 21754 42 
19 | 785263] 90053 88210 11790 09947 21737 | 41 | 
20 9.782809. 900431 9- 88236; 10 17764 10. 09957 10. 21720 40 
21 78296] 90034] 88202 1173] cyg6s] 21704 30 
22 78313] 90024] 88289 11711] ogg76] 21687 3$ 
23 | 78329| 90014] 38315 xi685] ogg86] 21671] 37 
24 | 78346| gocog| 88341[ 11659] og995| 21654 { 36 
25 78362] 39995] $5367 | 11633] 1ocog 21638 | 35 
2678379 $998; | 88393 116c7 20015 216211 34 
27 78395] 89976] 88420 17580] 150244 21605] 33 
26 | 78412| $9966| 88446 11554 100344 2158S] 32 
| 29. |__78428| 89988ʃ(—88422 11520 12440 21572] 31 
30 |9- 78445 |9- 89947 9. $3498 | 10. 11502 10. 10053] 19. 21555 | 30 
| 31 78461] 89937] 88524| 11476] 10063] 21539 29 
32 78478| 89927 88550] x1459] 100% 21522 | 28 
E393 78494] 89918] $8576| 11424 10082 21505 | 27 
34+ | 78510] 89908] 88603 11397] 1092] 21499 | 26 
35 78527 89898] 38629 11371 101024 21473] 25 | 
36 78543) 89888] 88655 11345 ior 21457 | 24 | 
37 | 78560| 39879] 83681 11379} 10121 21440 | 23 
38 | 78576] 39869] 38707 11293] 10131 21424 22 
_39 | 73592] 898590 $8733 11207 10141 2140821 
40 9. 786099. 89849 9. 887 59 10. 1124100. 20151] 10. 21391 | 260 
41 786251 89840 887806 11214 10160] 21375 19 
4278642 389830 38812] 11188] 1or7o 21358 18 
43 78658] 898200 88838 111621 10180 21342 17 
44 78674] 89810 88864 11136] 101900 21326 | 16 | 
45 | 78691] $9801] 888go] 11x10] 10199] 21309 | 15 
46 78707 89791] 88916 11084] 10209 21293] 14 | 
47 8723] $9781] 88942 12053] 10219] 21277 | 13 
48 7873c| 8g9771| 388968 11032 1022 21251 | 12 
49 28256 89761] 38994 110060 10239] 21244 11 
50 9.787729. 897529. 89220 10. 10980 10. 10243 10. 21228 | 10 
51 78778] 89742] 89046 109544 102580 212124 9 
I 78805 89732] $9073 10927] 10268 21195 | 8 
$3 | 78821] 89722] 89099 10901] 1027880 21179] 7 | 
54 78837 89712| $9125 1087; 10288 21163] 6 
55 | 78853] 89702] 89151 10849 10298 21147 5 
56 78889| 89693] $9177 10323 10307] 21131] 4 
57 7883865] 89683 $9203 10797] 10317[ 21114] 3 | 
58 | 78902| $9673] $9229 10771 10327] 21098 2 | 
59 78913 | 89662] 89255 10745 10337 21082] 1 
_ bo. 78934] $553] $9281 10719 10347] 21066] 0_ 
| Co fine. | Sine. |Co-tang. | Tangent, |Co-ſecant| Secant. | M. 


52 Degrees 


A Table of Artificial Sines, Tang. and Sec. 38 Degrees. 


M. | Sine. | Co-tine | Tang. | Co-tang. | Secant. £4 Co-lecant, ol 
"Wn. 9. 75934 9.89653 9. 9. 89251 10. 10719 10. 19347 | 10. 21066 1 
1 78950] 89543] 89307 10693 10357 21050 59 þ 
2 | 78967| 89633 293330 10667 10367] 21033] 58 
3 | 78983] 89624] $9359] 106417 10376] 21017] 57 
4 78999 385614] 89385 10515 10386 21091 56 
5 79015] 89504] 89471 10589 10396 20985 35 
6 | 79031] 89894 89437] 1563] 10406] 20969] 34 
779047] 80584] 39403 10537 10410 20953] 53] 
8 79063 89574 | 89489 10511 1042+: | 22937] 52 | 
9 25079 _ $9564 _ 89515 10485 10436 20921] 51 | 
10 9.79095 9. 895549. £9541] 10. 12459 | 10. 10446 | 19. 20905 50 
11 791110 $9544} 89567 10433 10456 20589] 49 
i2 | 79128] 89534] $9593] 10407 | 210466] 208K 48 
13 | 79144 9524] 89619 103381] 10476 208 50 47 
14 7916] 89514] 89545 10355 1048: 20540] 46 
is 79176 $95-4| 89671 10329 | 10496] 20324] 4. 
16 | 79i9z| 39495] 89697] 10303] 10505 20808] 44 
r7 [79208 80485] 397231 10277} 10515] 20792] 43 
18 | 79224| $9475| 89749] 10251 10525 20776] 42 
19 | __79240| 89465 | _ 86775 __ 10225 |__ 10535] _ 20760 41 | 
25 19- 79250 9 89455 9. 59801; 10. 10199 10. 10545 10. 20744 4 
21 79272 $9445 9827 10173 to 555 207280 39 
22 | 79288] 89435] 8985336 10147] 10565 20712] 38 
23 79304] 89425 $9879 _ 10575 20626] 37 
24 | 79319] 39415] 89995 10095 10585 20681} 36 
25 | 79335] 89405 89931[ 109635] 10595] 20665] 35 
26 | 79351] ®9395| 39957] 19943] J1obos| 20649 34 
27 [79307] 89385 89983 10017] 1615 20633 33 ] 
28 79333| 389375 | 9g-o0og 09991] 10625 20617 32 | 
29 79399| 89364] 90035 9963 10636 20601] 31 
30 | 9.794159. 893540. 9000 0. 09939 | 10. 19646 | 10. 2053; 39] 
38 | 79431] 89344 9036 09914 10055 20569 29 
32 79447 89334 | 90112 09888 1066600 20553 28 
33 79463 89324] 90138 09862 10675] 920537] 27 
34 79478] 89314] goi6;| 898356 10686 29522] 26} 
35 79494] 89304 90190 9810] 10696 20506 25 
36 79510] 89294| 90216 09784 10706 20490] 244 
37 | 79526] $9284] 90242[ 99758] 10716] 20474] 23 
2 79542 39274] 90268 09732] 10726 20458] 22 
39 | 79:58| $9264] gozog| __ 09796| 12235 20442 2x | 
| 4o |9.79573|9- 89254 |9. 90320 10. 09680 | 19. 10746 10. 20427 50 | 
41 79589] 89244 go346| 69654] 10756] 20411] 19 | 
279605 S233 goz7t] 99629 10767 20395] 18 | 
43 | 79621| 89223 90397] 99603] 10777] 20379] 17} 
44 | 79636] 89213| 904230 ©9577 | 10/787 20364] 16 
45 | 79652 89203 92449] 095531] 10797] 20348] 15 
45 796658 89193] 9 475 09525 10807 20332] 14 
47 79634) 89183] 90501[ 69499 10817 20316] 13 
48 79699 89173] 90527 O9473] 1827] 20301 12 
22.229162] 9853 09447] 103381 20285] nn | 
50 978755 9.89152 990578 IO. 942210. 10548 | 10, 20209 To | 
51 79746] 89142 90604] 09396 10858 20254] 9 
52 79762] 89132 90630 09370 108888 202388 3 
53 79778 89122 90656 09344 1087880 20222 7 
54 79793 89112 90682 ©9315 108888 20207 6 
55 79809 89101] 90708] 09292] 10899 201010 5 
56 79828 89091] 907344 09266] 10909 20175| 4} 
57 | 7984-| 39081] 90759] 09241 10919 20160] 3 
58 79856 39071] 90785 9215 10929 20144] 2 
<9 79872 | 389060 90811[ 69189 19940 20123] 1 
bo | _79387| 890 98832] 99153 109 50 20113] © 
By | Co-fine.| Sine Co tang. | Tangent. | Co.ſecant } Secant. | MH. 
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A Table of Artificial Sines, Tang. and Sec. 39 Degrees, 


50 Degrees. 


Ki. | Sine. [Co- fine. Ihr om Co-tang. | Secant, | Co-fecant 
© 9.79887 |9. 89050 (9. 90837 10. 915318. 1095010. 20113] 60 
I 79903] Yycgo | 90803 o9127| 10960 20097} 59 
» 799i5| 89030 95889 09111 10970] 20824 8 
3 79934] 89020 90914 09089 10959 20066] 57 
4 79950 89009] 90940 o 10991] 20 50 56 
5 79955 88999] 9090 0y034 11001 20035 55 
6 799810 889891 90992 cgcos 11011] 20019 54 
7 79990 88978] 9g1o18 ©8952 11022 20004 53 
8 Sco12| 83968 91043 68957 11032 29988 +4 
9 | 89c27| SdggS | 910 08931 11042 29973] 51 | 
| 1 9. 86043 | y. 88938 9.91095 10. C8gog | 10. 11052 | 10. 19957 55 
11 30058 38937 91121 03579| 11063 19942] 49 
{32 |  $£074 | $8927 | 91147 08853 11073 19926] 43 
13 80089 88917 91172 088-5 11883 19911] 47 
14 30105] 8359056 | 91195 08822 11094 19895 46 
15 80120 88896] 91224 05770 11104 19885] 45 
16 80136 $8856 | 912590] 68750 11114 198641 44 
17 801516 88875 91276 05724 11125 19549] 43 
18 8-166 88855 91301 o8699 11135 19834 42 
119 80182] 38855 91327 808673 11145 19818] gr 
20 9. 801979. 52344 [9.91353 | 10. 05647 1. 1115610. 19803] zo 
21 80213 88834 91379 8621 11166 19787 39 
2 80228| 88824 91404 08 596 11176 19772 38 
23 $0244 | 88813 91430 oð 570 11187 19756. 37 
24 80250] 388803 91456 ©8544 111971 39741 36 
25 [30274 38793 91482 £8318; 11207] 19726 35 
| 26 | 30290 88752 91507 8403 11218 197100 34 
27 80305 88772 91533 08407 11228] 194095] 33 
28 30320] $8761] 91559 o8qqr| 11239] 19680] 32 
29 80336 E751] 91585 08415 11249 19664 31 
30 9. 803519. 887419. 91610 10. C8390 10. 1125910. 190½9 30 
31 80366 38730 91636 o8 324 11270 19634 29 
32 80382 | 88720] 91602 ©5335 11280 19618 28 
3330397 38709 91688] c8212 11291 19603 27 
34 35412] 88699] 91713 8287 11501 19588 [ 26 
5 8428| 83688 91739 ©8261 11312 19572 25 
{ 35 89443 88678 91765 0822 5 11322 19557 24 
37 80458 88668] 91791 08206 11332 19542 23 | 
38 | 892473} 88657 91816 e5184] 11345 19527| 22 | 
20380489 $3647 | 91842 18158 11253 128.1 21 
| 49 9. 895c4 |g. 840369. 91868 10. 0813210. 11304 10. 10499 28 
141 80519 88626 91893 98107 11374 19481019 
42 8053 886151 91919 8081 11385 19466 18 
4380559] 88605 91945 c805 5 11395 19450 17 
| 44 80565; 88894 921971 ©2029 11406 | 19435 36 | 
45 ©3385] 88584] 91996 o82ug 11416 19420 15 1 
46 80595] 385731 92022 0797 11427 19405 14 
47 80610 88563] 92048 7952 11437 19390 13 
148 8obz25] 88552 92073 07927 11445 | 19378 12 | 
49 | 80641] 85542 92099] o790l} 11459 10359 11 
50 9. 806569. $8531 9.92125 10. C7575 | 10. 11469 | 10. 19344 | 10 
51 | $0671} - S8521| -92150|. 7850 11470 19329909 
52 [S686] 88510 92176 07824 11400 19714 8 
53 8o7ot[ 38499] 92202] 7795 11501 362991 7 
54 [ 30716] 38489] 92227 . 07773 1151¹ 19284 6 
i 55 | 80731] 338478 92253 „7747 11322 19280 5 
56 80746 383468 9227 ©7721 11532 19254 4 
57 80762 $8457 | 92304 07696 13543 19238 3 
55 80777 $447 | 92330 07670] : 11553 10223 2 
59 80792 88436 | 92356 07644 11564 19208 I 
| oo. 80807] 88425 92381 ©7519 11575 191033 ©O. 
| Co- ſine.] Sine. |Co-tang | 1 angent. j Co-1ecant, | SECant. | M. 


A Table of Artificial Sines, Tang. and Sec. 40 Degrees. 
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| M. } Sine. Cone. Tang. Co-tang. | Secant. Co-ſecant 
N 9. 8080% 9. 88425 9. 9238110. 0761910. 11575 | 10. 19193 
1803822] 88415 92407 07593 11585 19178 
2 | 80837] 88404] 92433] 7567 11596 19163 
3 [80852] 38394 92458 07 542 11606 19148 
4 30867] 383830 92454 07516 11617 19133 
5 | $0882| 38372] 92510 67490 11628] 19115 
630897 38362 92535 07405 21635] 1903 
730912] 33351] 92561[ 07439 11649] 19088 
83 | 80gz7| 38340] 92587] 07413] 11660] 19073 
9 | 80942] 38330 92612 07388 11670] 19058 
10 9. 80957 9. 883199. 92638 10. 07362 | 10. 11681 10. 19043 
11 80972 88308 92663 07337 | 11692 19028 
1280987 88298] 926890 o7311| 11702 19013 
13 | 8002] 33287] 92715] 07285 11713] 18998 
14 | $ro17| 39276] 92740] 07260 11724| 18983 
15 | 81032 38266 92766 07234 11734 18968 
16 | $x046| 88255 92792 07208 I1745 18954 
17 S061] 38244 92817 07183 117560 18939 
| 18 | $1076| 88234] 92843] 7157 11766 18924 
19 81091 38223 92868 07132 11777 18909 
20 9.811069. 88212 |9- 92894 | 10. 07106 To: 12798 10. 1864 
21 811211 $8201} 92920 07080 11799 18879 
22 81136] 88191] 92945 07055| 11809 18864 
23 81151[ 88180 92971 07c29| 11820 18849 
2437166] 83169 92996\ 07004| 211831 | 13834 
25 | 81180] 88x58| 93022 67978 11842 18820 
26 | 83195| $8248] 93048] 07952] 11852 183805 
27 8$r210| - 88137] 93973] ©7927 11863 18790 
28 81225 381260 93099 07901 | 11874] 18775 
| 29 |. 81240 $8115| 93124 07876 11885| 18760 
30 9. $1254 | 9. 83105 |9. 93150 10. 06850 | N 10. 18746 
31 [387269 88094 93175 06825 11905 18731 
3231284] $8083] 93201] 05799 11917 18716 
33 | 81299| 38072 93227 06773] 11928] 18701 
4 34 | $1314| $8261] 93252 06748 11939 18686 
35 81328 88050 93278 06722 11949 18672 
36 [31343] 38040] 93303 66697 11960 E HOOP 
37 | 3r358| 38029 93329 06671] 13991] 18642 
38 81372 $8018] 93354 06646 119821 18628 
39 |_$1387| 88%] 93380] 6620 11993] 1361! 
40 9. $1402 9. 87996 9. 93406 | 10. 06594 | 10. 12004 | 10. 18598 
41 | S1417| 87985 934310 06569 12015 1858; 
42 | 81431 $7975] 93457 | 06543] 12025 18569 
| 43 | $1446] 87964] 93482 06518 12030 138554 
44817461] 37953 93508 C6492 12047 18539 
4581475] 87942] 93533] 66467 12068800 18525 
45 81490 87931} 93559 06441 12069 18510 
| 47 | 81505| 37920 93584] 06416 12030 18495 
1 48 þ $519] 87909 93610 06390 12091 18481 
22. $1534 87898 93635 C6364 12102] 184366 
50 [9.31549 |g. 878879. 9366110. 06339 10. 12112 | 10. 18451 
{ 51 31563] 87877 93687 06313 12128 18437 
| $2 4 $1573] $7866 93712 C6283 121344 18422 
53 | S1592| 87855 937388 6262 12145 18408 
54 | S1607] 37844 93763] 6237 12156] 1839} 
55 [81622] 87833 93789 06211 12167 18378 
56 81636 87822] 93814 06186 12173 18364 
9 8165s1[ 37811] 93840 06160 12189] 18349 
53 [81665 $7800| 93865 obr35 12200 18335 
1 59 | 81680| 87789 93891 06109 12211 15320 
1 4 87604 87778] 93516} 06081] 12222 18306 
CCo-fine. Sine. [Co tang. | — [C2-recanr. | Secant. 
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A Table of Artificial Sines, Tang. and Sec. 41 Degrees, 


II. Sine. Co- ſine.] Tang. To- Tang. Secant. Co- ſecant. 
oO 9. 816949. 87778 9.93916 10. 060384 | 10. 1222: | 10. 18306 
x 81709] $7767] 93942 obogs 12233 18291 
2 81723] $7756] 93997 060331 12244 18277 
3 | 87735] 87745] 93993] 26007] 12255] 18262 
4 81752 | $7734] 94018 05932 12266 18248 
5 | $1757] $7723] 940444 5956] 12277 18233 
| 6 $1781| $7712] 94069 o593i| 12288 18219 
7 81796] 87701] 94095] . 05905] 12299] 18204 
81810] 87690 94120 0588010 12310][ 18190 
81825 87679 94146 os 54 1222 18175 
9.818399. 87668 9. 9417110. 0582910. 12332 10. 18161 
81854] $7657] 94197] 05303] 172343] 18146] 
$1868] 87646] 94222 05778 12354 18132 
$1882 | 87635] 04248] ©5752 12365 18118 
81897 | $7624] 94273 05727 12376] 138103 
31911 87613] 94299 o5701] 12387 18089 
31926] 87601] 943244 5676] 12399] 18074 
$1940} 87590 94350] 5650 12410 18060 
81954| $7579] 94375] 5625] 72421] 18046 
81969 37868 94401 05599|__12432|__ 15031 
9 $1983 | 9. 87557] 9.94420 10. 05574 | 10. 12443 | 10. 18017 
81998 $7546] 94452 ©5548 124544 18002 
82012] 87535 94477} 5523 12465 17988 
82026] 87524] 94503] 05497 12476] 17974 
82041] 875130 94525] 05472] 12487 17959 
$2055 | $7501] 94554} ©5446] 12499 17945 
$2069 | $7490] 9457 O54zr| 12510] 17931 
8:084 | 87479 94604] 05396] 12521] 17976 
$2098 | 87468] 94630 05370] 12532 17902 
82112| 8374822485 ©5345|__ 12543| 17888 
9. $2126 | 9. 87446 9. 94681 | 10. 0531910 12554 10. 17874 
$2141] $7434] 94706 052944 12566 17859 
82155] 87423 94732} 05268] 12577 27845 
32169] 87412 94757 05243 12588] 17831 
82184] $7401] 94733 05217 12599 17816 
82198] $7390] 94808 05192 12610 17802 
82212 | $7378] 94834 051661 22622 7788 
$2226} $7367j 943859} ©5141] 12633] 17774 
82240] 87356 94854 851160 12644 17760 
. : 8. 208 
9. 82269 9. 87334 9- 94935 | 19. 05005 [10. 12666 10. 17731 
82283 | $7322] 94961 05C39 12678 17717 
82297 | $7311] 94986, C5014 12689 17703 
82311 | 87300 95018 04988 12700 17689 
82326 $7288] 95037 04963] 22711} 17674 
82340 | $7277] 85062] 04938] 12723] 17660 
82354 | 87266 95088] oggrz2| 22734|\ 17646 
82363 | 87255| 95113 o48387| 127451 17632 
82382 | $7243] 95139] 04861] 12757 17618 
£2396] 87232 95164; 604836 12768 17604411 
9. 52410 [9.872210 9.95190 | 10. 04810 fo. 12779] 10. 17590 10 
82424 | 87209 95215 04760 12791 17576] 9] 
| 32439 37198] 95240| o4760| 12802 175611 8 
82453] $7187] 95266] 04734] 12813] 17547] 7 
82467 87175| 95291 04709. 12825 17533] 6 
82481 | 87164] 95317 04683] 123836] 127519 5 
$2495] 871530 95342| 04658] 12847] 17505| 4 
82509 | 87141] 95368] 84632 12859 2n7491] 3 
82523] 87130] 95393 04607 12870 17477 2 
82537 | $7119] 95418 C4532 12881 17406334 1 
Su S210 95444] 848601 123903] 17440 © 
Co: ſine. } be. Co- tang. | Tangent. [Co- ſecant | Secant. N. 
21 — — 
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48 Degrecs 


A Table of Artificial Sines, Tang. and Sec. 42 Degrees. 


* ' . _— 2» dong 
= . 22 2 2 2 — 5 
2 . . .209” + > th 


M.] Sine. |Co-tine. |Tangent. | Co-tang. Secant, 2 3 | 
o 9. 825519. 37107 |9. 95444 | 10. 04556 | 10. 12893 | 10. 17449] 60 
1 | 32565 37096 95469 04531 12904 17435] 59 
282579 87085 35495 04505} 122915 7421 58 
3 | $2593] $7073] 95520 0443c| 12927] 127407| 57 
4 | 82607 $7062] 95545 ©4455 212938] 17393] 55 
1 5s $82621| $7050| 95571 04429) 12950] 17379 55 
6 | $2635] 8039 95596 | 04404] 12961[ 17365 54 
782649 $7028] g5621 ©4378} 12972 17351] 53 
$ 82603 37016] 95647 04353] 12984 173371 52 
g 32677 $7005 95672 ©4328 12995 17323] 51. 
10 9. $2691 |g. $6993 9. 95698 | 10. 04.30: | 10. 13007] 10. 17309] 50 
11 82705] 869852 95723] 04277] 213218] 17295] 49 
1282719 36970 g5748 | 4252 13530 17281] 48 
13 82733] 85959 957744 (4226 13041[ 17267 47 | 
14 82747] 86947 95799 oqgzoi} 13053] 172530 46 
15 | $2761] $6936] 95325} cqui7s} 23964] 17239 45 | 
1682775 $6924| 95850 ©4150 13076 17226] 44 
17 82783] 86913 95875 C4125 13087 17212] 42 
18 | 82802] 35902 95901 ©4099 13093 17198] 42 
19 |_523:6) 8589[ 285474 111% 17184] 47 
"20 9. 82830 9. 86879 9. 95952 10. 04048 10. 13121 1.17775 40 
21 82844 80867 95977 | ©4023] 13133] 171560 39 
22 | 32858] 86355 96002 03998] 13145 17142| 38 
| 23 82872] 86844 960288 03972 13156} 217128] 37 
| 24 82885 36832 96053 3947 13168 17115 36 
425 82399] 86821| g6078 | 03922] 13178] wor] 35 
26 82913 86809 g6104 03596} 13191] 17087 % 34 
27 82927 36798] 96129 03571} 13202 17073] 33 
23 | 82941] 36786] 961555 03845 132144 17059 32 
29 | 32955] 8677 96150 03820 13225 17045 31 
30 9.829689. 86763 9. 96205 10. 03795 10. 13237 | 10. 17032 30 
31 82932] 86752 g6231 | 03769 13245 17018 29 
32 82996] 86740] 36256 03744 13260 17004 28 
33 83010 $6728] g6231| 03719 13272 16990 27 | 
34 | $3023] 86717 96307 | 03693] 13383] 16977 26 
35 | 83937] 867056 96332 ©3668] 13295 26963 25 | 
39 | 83051] $6694| 96357} 03643] 23396] 16949 24 | 
37 [83065] 86682] 96383] 63617 13318] 16935 23 | 
33 | 83075] 86670] 96408 | 03592 13339] 16922 22 | 
39 | Szegz] $6659| 96433 03567] 13341] 1690$ _21| 
| 49 |9 83106 | g. 866479. 96459 | 10. 03541 | 10. 133531 16894 20 | 
41 33119 $6635| y6484| 043516 13305 16880 19 
4283133] 86624] 96510 03490 13376 16867 18 
43 | $3147] $5612] 96535| 33465 13388 16353 17 | 
44 | 83161] 86600 965] 03440| 13400 16839 16 
45 83174 86589 96586 93414 13411 16826 15 
46 | 33188] 86577| 96611 03389] 13423 16812 14 
478322 86565 96636 03364 13435 16798} 13 
48 33215 86554] 96662 033380 13440 16785 12 
22.2229 88842 96687 | 03313] 213458] 167721 LY 
| 59 9. 532429. 36530 9. 96712 | 19. 03288 | 10. 13479 | 10. 16755) 10 
52 | 83256 $6518] 96738 03262 13482 16744 9 
5233270 86507 96763] 03237 13493] 16730 8 
53 $3233] 86495 96783 03212 13505 16717 7 
54 | $3297| $6483] 963144 03186| 13517 16703] 6 
55 33310] $6472| 96839 03161 13528] 16690 5 
5683324] 36460 96864] 03136 13540 16676] Q4 
5733338] $5448] 96390 03110 13552 16662 3 
58 | $3351] 36436 36915 3085 13554 16649 2 
59 83365] 86425 96940] 3066] 13575] 16635 1 
_bo_ __ $3378] $6413] 96966 | 053044 13537 166221 © 
|  |Co-fine. | Sine. — | 4angent | Co-tecant | vecant. | "MM. 
Uu 2 * Degrees. 


* —_— 


A Table of Artificial Sines, Tang. and Sec. 


43 Degrees. 


ER” 


| 11. | Sine. | Co-ſine. Tangent | Co-tang. | Secant. | Co-fecant | ES 
oO 9.833789. 864139. 96966 | 10. 03934 | 10. 13587 10. 16622 60 
| 2 83392] $6491| 96991 03009 13599 16608 59 
| 2 83405 86389 97016 02984 13611 16595 53 
3 | $3419] 86377 97042 02958 13623 16581057 
14 83432 86366 97967 ©2933 13634 16563 56 
1 83440] 86354 97092] 29083 13646 16554 55 
| 6 | $3459] $6342 prove! 02882 | 13653 16541 54 
7 | $3473] $6330) 97143] 2857 13670! 16527 53 
$ $3456] 86318 97168] 02832 13682 16513 52 
9 | $3550] $63-6] 97193]. 02807 | 13694 1650017 
To 9. 835139. 80295 9. 97219 | 10. 02781 10.1375 10. 16487 "5 
1183527] 862830 97244] ©2756 13777. 16473 49 
1283540] 86271] 97269] oz73r| 13729 16460 48 
113 3554] 86259 97294] 02705| 13741[ 16446 47 
| 14 83567| 36247] 97320 02680 13753 16433 46 
15 | $3531] 86235 97345] o2655| 13765| 16419] 45 
\ 16 | $3594| $6223] 97371] 02629 13777 1640 44 
17 33607] 36211] 97396] 02604 13789 16392! 43 | 
18 | $3621] 36200] 97421 02579 13800 16379 42 
9 | $3634] $6183] 97447] 02553 13812 16366 4x 
0 i9. 83648 9. 36176| 9.97472 |10. 02528 10. 13824 10. 16352 40 
21 | 33661] 86164] 97497] g2593| 23836] 16339 39 
23 33674 = 97523] 02477 13848 16326 38 
23 | $3638] $6140] 97548] 02452 13860] 16312 37 
24 83701] 36128 97573 02427 | 13872 16299 36 
25 | $3715] 361160 97598] 02402| 13884 16285| 35 
26 | $3728] 86104] 976524] 02376 133896 | 16272 34 
* 33741] 36992] 97649 ©2351 13908 16259 33 
23 37551 86580] 97674] 02326 13920 16245 32 
29 832 %8] $6068] 977 o2300| 13932 16232 | 31 
zo 9.83781. 36069. 97725 10. 02275 10. 13944 10. 16219 30 
31 53795 386044 977586 o2250| 13956 16205 29 
32 83808] 86032 97776 2224 13968 16192 28 
33 83321 860200 97801| ©2199 13980 16179] 27 | 
IC -: 838343] 860084 97826 02174 13992 16166 26 
35 | $3348] 85996 97851 02149 14004 16152 25 | 
36 | $3861] 85984 97377] 2123] 14016} 16139 24 
37 83824] 85972 97902] o 09s 14028 16126 23 
338 | $3587] 85965] 37927] 2073 14040 16113 22 
39 
39 |_$3993] 35948 97953] 2047 14052 16099 21 
40 33914 9. 8 59369. 9797810. 02022 10. 140641. 16086 20 
41 83927 385924 9800314 01997 14076 16073 19 
42 83940 85912 98029 01971 14088 1606018 
43 33954] 35000 98054 01946 14100] 1604617 
44 3907| 85888] 98079] S51921[ 14112 16033} 16 
145 839590] 85876 98164] 61896 14124 160200 15 
46 83093] $5364| 982139] 01870 14136 1600714 
{47 ce 358510 381535] 61845 14139] 1599413 
| 48 $4020 85839 98185 01820 14161 15980 12 
| 49 $40 23 $5827) 93206 01794 1417314 15967 . 
| 509 84-46 9.858159. 98231 10. 0176910. 1418510. 15954 10 
51 | $4059} $5803] 98256 1744] 14797 15941 9 | 
82 84072 85791 98281 01719 14209 15928 8 
| 53 | $*<85] $5779] 38307 1693 14221[ 13915 7 
| 54 $4998] 85766| 98332 01668 14234 15902 | 6 
55 | $4112] $5754\ 98357] 01643] 1424“ 23888] ů 
56 84125] $5742} 98383 01617 14258 15875 4 
57 | $4138] 85730 938408] 601592] 14270 15862 3 
| 53 84151] 857180 58433 or567| 14282 15849 2 
59 | $4164] 857586 98458] 01542 | 14294 15836 21 þ 
ee E 84177 $5693} 93484 01516 14307 15823] O_ 
{ |Co-hne. | dine. 4 Co-tang, | Tangent, 100 D nt. Secant. M. 


46 Degrees. 


A Table of Artificial Sines, Tang. and Sec. 44 Degrees, 
| M. | Sine. | Co-ſine.] Tang. — Secant. Co-ſecant. 3 | 
| © 9.341779. $5093] 9.98484 10.01516 |10. 14307] 10. 15823 60 
1 84190] 35631 98509 1491 14319 158100 59 
\ 2 | $4203] 85669 93533] 1456 14331 15797 38 
3 $4216] $5557] 93:55 01442 14343 15784] 57 
4 | 84229] 35645 92:85] 64475 24355) 15771 56 
1 3442] 85632 98510 01390 | 14368 15758 55 
| 6 | 84:55] $5629| 9863; 01365 14385) 15745] 54 , 
1 7 8 420% 3856080 98661[[ 01339 14392 15731 53 «| 
$ 24232] 35596] 93686 01314 14404 15718] 52 3 
Ie 1 
10 9.84300 9.855719. 98737 10. 01263 to. 14429] 10. 15692 50 | . 
11 34321] 35559] 93762 01238 1444] 15679 49 : 
12 | $4334| 33545 93787] 1213 1445q\ 15665| 48 
13 | $4347| $5534| 94812] oa188| 24466] 15653 47 | 
I 14 | 84360| 85522| 9383338] 1162 14478] 154 46 
| as | 84372] $5510| 98563] 01137 | 14490] 15628 45 4 
{ 16 843585 $5497] 93385] 01112 14503] 15614| 44 { 
i 17 84398] 85485 93913] 01087 14515] 15502] 43 
i 18 84411] $5473] 938939] orcbr 14527 15589] 42 
19 84424] 8546] 28954] 1036 14540 15576 4 
| 20 9.84437 9. 8 5448 | 9- 98989 10. 01011 10. 14552010. 15563 40% 
2t | 544590] $5435] 99014] 60985 14564] 555% 39 þ 
22 84463] 85423] 99040 cogbo | 14577 I5537] 38 1 
23 84476] 85411 99565 oog z 14589 155244 37 
24 84489] 35399 99290 00910 14601 15511] 3614 
| :5 | 84502] $5385| 3916 oo884| 14674] 154980 35 
i 26 | 84315] 33374] 99141] oo85g| 14626) 13485] 34 
| 27 | 84528] 85361 99166] oo834| 14630 15472] 33 
| 2 84540 35349 99191] oo80og| 14651 1540 32 
! 2 $4:53] $5337 99217] o0783| T4663 15447} 3-4 
30 | 9. $4566 | g. 85324 | 9. 99242 10. 00758 14676| 10. 15434 | 30 
1 32 84579 85312} 99267 30733] 14688] 15421] 29 
3284592 85299] 99293] 00727 14701 15408 28 
33 | $4695] 85287 99315] oob82| 14713] 15395] 27 
34 | $4613] 35274] 99343] 00657 | 14726] 15382 2 
35 | $4639} 85262] 99368] oobzz| 14733} 15370 25 
36 [84643 35250 99394| oc606| 14750 15357 24 
37846556 85237] 99419 oog3x] 14763] 15344] 23 
38 | 84909| 85225] 99444] ©0556] 214775] 1533 22 
y 39 84632 $5212 _— 99499 o 531 14788] 1531382 | 
4 40 9.846949. 852009. 99495 | 10. 00505 | 10. 1480 Iv. 15306 20 | 
i 41 | 84707] 85187] g95z0| oog8o| 14813] 15293] 19 
42 | $4720] $5175] 99545| oogzs| 148251 15280 18 
| #3 84733] 85162] 99570] 00430 14333] 15267] 17 | 'F 
! 44 84745 85150 99596 00404 | 14850 15255 16 1 
45 [84758] 87137] 8962[ 00379 14853 15242 15 | % 
46 84771] 85125] 99646} 00354 1487; 15229 14 | i 
| 47 843754] 85712] 99672 00328 14833 15216613 1 
48 84796 85 100] 99597] 00303 14900 15204 124 i > 
49 84809| 85087] 99722 00278 14913] 13191 | 1114 1 
50 9. 848229. 85074 | 9+ 99747 10. oo253 18. 149260 10. 13178] 10 ö + 
j 51 | $4534] $5062} 99773] 09227] 149380 215165] 9 1 
52 84847] B85049| 99798] oozoz| 14951 151531 8 oF 
1:33 84860 | 85037] 998231 0177 14963 15140 7 8 
54 | 84873] 85024] 99848] oor52] 14976] 15127 6 
55 8458850 85012] 99874 00126 149888 15118] 5 
56 84398| 84999 99899 oonor| 15001 151024 4 ; 5 
137 84911] 84986] 999244 00076 150144 15089] 3 bt - 
| 55 | 84923] 84574] 99949] oi 250% . 15077] 2 «K 
59 84936] 34961] g9975| o 15039) 15864 1h 1. 
60 84948] 84948 1000000 | 10. 00000 15052 rcogrſ. © 1 
Co- ne.] Sine, | Co-tang. | Tangent. | Co- ſecant] Secant. M | * 
45 Degrees. 2 4 


A TABLE of the Sun's RicuT Asctens10N. 


bl = Feb. [Marc April | May | June July | Aug. [Sp me 8 Dec.“ 
South South South North North North Norch North North South South South 
| HG e e OR 
: | ; 
H. M. H. M Mo. Me. Me M. H. M. H. M. H. M.] 
1 8 4 36 6 41 8 46/10 42112 3014 26116 22 of . 
2 o 46] 2 38] 4 41] 6 45 3 49/10 45/12 33114 306 34] 2} 
3 o 50] 2 41] 4 45] 6 49] 8 53/20 49112 37114 34516 39 
4 o 53] 2 45 4 49] 6 53 8 57]10 52112 4114 38116 43 
5 0 $7] 2 49 4 53; 6 57] 9 110 56012 44/14 42116 47 
6 2 12 53] 4 56] 7 19 $1 olt2 48|14 46116 52 
7 r 42 57] 5 17 5 9 91 3/12 52/14 506 56 
8 1 8 3 1] 5 5 7 10 9 121 7 5514 54/17 © 
9 1 12] 3 5 8 27 14) 9 16071 1112 5914 58117 5 | 
0 1 15 3 8 5 13] 7 18; 9 20/1 14/12 3115 2/7 9to 
17119 I 1 26 5 18 7 22) 9 24/11 1813 6jx5 6[r7 14011 
1211 1 23] 3 16] 5 22] 7 269 280/11 21113 10/15 10117 1512 
$r; 1 26 4 34 4 9 3111 2513 14/15 147 23t3 
6 1 30 3 24 5 39] 7 349 35/11 28113 17 
15 1 34] 3 28] 5 34) 7 3809 3911 32jt3 21 
6 1 37] 3 3*] 5 38] 7 42] 9 43/32 36/13 25 
7 1 41] 3 35] 543] 7 46| 9 46/11 39/3 29 
18 1 45 3 49] 547] 7 5 9 5/1 43/13 32 
19 1 49} 3 44] 5 57/7 549 54/11 46113 36 
0 1 52] 3 4%] 5 55] 7 589 58/11 50/13 40 
51 1 56] 3 52] 5 59j 8 2/0 f 5413 44 
2 03 56/6 3] 8 610 $511 5713 47 
3 2 314 g 6 7| 8 Icjio 9/2 113.51 
2420 2 7] 4 4] 6 12] 8 14/70 12012 413 55 
5 2 11] 4 6 16] 8 18/10 16012 $[rz 59 
6): 2 15] 4 172] 6 2c] 8 22j10 20/12 12114 3 
71: 2 19] 4 16] 6 24] 8 26010 23/12 1514 
8 2 22] 4 20] 628] 8 3oſto 27/12 19114 1 
9 2 26] 4 24] 6 32} 8 34/0 31/12 22014 34/16 21 
30 2 30 4 23] 6 37] 8 38/10 34/12 264 18/76 26 
1 4 3 8 


42110 33 14 22 


This Table is ſufficiently exact for finding, when any Star comes to the Me- 
ridian, in order to obtain the Latitude; but in all Calculations for determin- 
ing the Longitude by Celeſtial Obſervations, the Sun's Right Aſeenſion and | 
Declination muſt be taken out of the Nautical Almanac, as they are there calcu- | 
lated to a greater Degree of Accuracy. LE ho — 


A TABLE of the Right Aſcenſion and Declination of 


ſome of the TN fixed Stars adapted to the Year 
1779, with their Annual Variation. 


RightAſcen. Ann. e 
| | in Time. Vari. Declination. | 
1 S ETON H.M.S.T.|S. T. o 
JArietis — 1 54 45 213 337/22 24 34 2N 
Aldebaran, South Eye of the Bull —— | 423 15 513 427/16 2 57 N 
Pollux, Southern Twin _ 22 75 28 32 36 NI 
Regulus, the Lion's Heart 9 55 17 803 24/13 2 23 6N 
pica Virginis — 13 13 34 803 1 10 0 468. 
Antares, the Scorpion's Heart — 16 15 53 613 661/25 55 22 98. 
Altair in Aquila, the Eagle — 10 39 56 612 go 17,44 6N 
:apricorn — } 5 6 6/3 — 13 12 55 48. 
Fomalhaut, i in the Mouth of Southern Fiſh [*2 44 3 2 378139 47 13 08. 
Pegaſi Markab — [22 53 46 1/2 98314 1 19 8NII 
Pegafi Algenib, in the Wing — [ 152 8; 08/13 57 7 8N 
Cet! nn 9 1280 2 12 41 5N 
apella, in Left Shoulder of Autiga — 5 © 21 1½ 402 [45 44 16 + 
Rigil, in the Foot of Orion Js 2 46 22 887] 28 16 
aurus | — —-1J5 12 20 43 78628 24 5 
Orion, in the Eaſt Shoulder —— | 43 12 8; 250} 7 20 46 6N 
irius, in Great Dog's Mouth ——— | 6 73 25 502 690016 25 $5 38. 
aſtor, in Head Southern TW in— | 7 18 55 6/3 876/32 21 14 8N| | 
Procyon, in the Little Dog — 7 26 27 713 2051 5 47 3 4N 3 
Arcturus in Bootes „ — 4 429 42 821 20 21 | hs 
Sagitarius | —ä I 7 54 9 9334 27 55 95. | 
Schedar in the Breaſt of Cafſiopvea ——— [0 28 3 213 30c}:5 19 18 NI ao +} 
Pole Star in the Tail of the Little Bear wo © 47 35 Cir 500088 7 30 Nita + 
Achernar, in the River Eridanus — | 1238 20 9\z 26056 21 56 S.] 18 4 
JAlmaack, in the Foot of Andromeda — | 1 50 24 4/3 61041 15 38 Nis + 
Algol in the Head of Meduſa 2 54 11 3]3 $4140 5 24 NI IB + 
Pleiades, or Seven Stars in the Neck of the Bull] 3 34 21 2|z 54/23 24 24 Njiz + 
anobus, in Poop of Ship Argo | 6 19 2 3]: 34152 34 55 S. 2 77 
or Hydræ, or Alphard 9 16 43 0 96] 7 42 30 S. [5 TI 
Dubbe, the North Pointer in the Great Bear [10 47 58 4/3 89062 56 22 N49 
Pouth Star of Croſiers, Foot of the Croſs —|12 14 29 803 22161 52 27 S. 10 
Tre Weſt Foot of Centaur — 2914 24 57 64 41059 54 59 8.16 44 
he Head of Andromeda ' — 3 57 2 43 627 52 13 N20 71 
yra, the Bright Star in the Harp — Is 29 27 02 038 35 13 N|2 4X 
Eridani — 1 9 2 9]: 26 58 32 22 8.18 + 
oronæ — —— 115 24 41 002 czy 28 17 N12 | 
irach, in Andromeda's Cirdle — o 57 23 1|3 29134 26 37 Nig + 
Bright Star in Oars of Ship Argo Þ—— | 9 10 43 cjo 75168 48 53 8.5 +| 
Southern Scale of Libra — 4 38 550 2/3 zs 7 39 8.10 44 
orthern Scale of Libra — is 8 17 203 30 8 33 59 8.14 + 


The Firſt Ten 3 are uſed ! in the Nautical Almanac for 3 the 13 fo 
duced from Doctor Bradley's Obſetvations. All the Stars Right Aſcenſions are here reduced 


into Time, it being omitted in the 5 for 1767. 
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tudes, Right Aſcenſions, and Declinations, the Alteration in Longitude is about 50 _ 


ie Meridian of London, Dec. 1 ? 


; i — — 
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0 Clock in the _ | | N 
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It is obviqus, that by the Sun's Annual Motion, he is perpetually changing his Derlina- 


tion and Right Aſcenſion, which is ſet down in the preceding Table for the Noon of every 


Day at London; and may be reduced to any other Time or Mered:an, as has been already 
thewn in finding the Longitude, 


By the Proceſſion of the Equinoxes, the fixed Stars are continually a!tering their Lo 
every Year; the Alteration in Right Aſcenſion and Declination of ſome of the principal 


+ fixed Stars are ſet down in the preceding Table for 1779 : and their Annual Variation, 


which being applied to the Right Aſcenſion and Declination in the Table, by Addition or 
Subtraction, gives the Right Aſcenſion and Declination for any ſucceeding Years. 
The Right Aſcenſion of the Sun, Moon, er Stars, is the Number of Degrees of the 


Egquinoctial that comes to the Meridian with them, counted from the firit Point of Aries. 


The Uſe of the Tables af the Right Aſcenſion of the Sun and Stars is to find the Time 


When any Star culminates, or is upon the Meridian on a given Day. 


1 E. 


| Tock for the Right Aſcenſion of the Sun and Star iri the — Table, and ſubtract 
the Son's Right Aſcenſion from the Star's ; but if the Sun's Right Aſcenſion be greateſt, 
add 24 Hours to the Star's Right Aſcenſion, and then ſubtraQ the Sun's from it, the Re- 
mainder wilt be the Time of the Star's coming to the Meridian. 


When the Sun's Right Aſcenſion is leaft, the Star comes to the Meridian i in the Aſter· | 


uoon, but before Noon when the Sun's is greateſt, 


K 1 1 M x [EXAMPLE 5 
At what Time will the Star Arcturus be on] At what Time will the Star Virgin's | 
Spike be on the Meridian of London, Sep- 
| | H.M. tember 17 5 
ArQurus's Right Aſcenſion ——— 14 4 H. M. 
206 8 24 0 Spica's Vicginiss Right Aſcenſion 13 13 
2 Sun's Right Aſcenſion 


r—_— 10 42 
Sun's Right Aſcenſion 16 30 The Star culminates Afternoon 8 
alter Midnight = — — 228 341 85 che Star Virgin's Spike comes to the 


12 of Meridian at London 31 Minutes after Two 
= in the Afternoon. 


Morning — — 9 34 
That is, the Star Arcturus will be upon the 
Meridian of London 34 Minutes after Nine 


To find what Sta will come os 752 Meridian at any * Time. 
I's R U I. E. 
Add che Time from Noon to o the Right Aſcenſion of the "oY the Sun will be the Ri ghe 


Aſcenſion of the Star required to be known ; with which enter the Table of the Star's 


Right Aicenon, and find what Star's Right Alcenfion agrees with, or comes _ neareſt do | 


it, and chat! is che Star required. 


EXAMPLE *. 


EXAMPLE 1. Y 
| T would know what Star would be on the What Star will be upon the Meridian of 
Meridian of London about Ten at Night, | London 20 Minutes paſt Four in the Morn- 

ur 55 ? 3 ing, May 10? H.M. 

» Sun's Right: Aſcen. at Noon. 
Sun's Right Aſcen. Jan.2 5, at at Neon 20 31 And for 16 Hours err Lf — 4 6 
Ard for 10 Hours more o 2 Given Time 16h. 30m. P. M. 16 30 
Given Time 10 Hours P. M. 10 0 1 8 
—— | —— Right Aſcenſion of Mid Heaven 19 38 
30 33 Aniwees acarly to Aqui 
Sub. 24 o | | 
Nearly anſwers to Sirius & 33 


180g, 1807. 


— 1 


2 AX | 


_— 


| A TABLE of theSun's Dzctinarton, 
For the TEARs 1783, 1787, 1791, 1795. 1895 


27 41 
TJ. 18 
23. 144 
23.11 

2. 


Beiog the Third after Leap-Year. 
* Jan. [re March April May | June [x July e =_ | OR. | Nov. 
| South ru South [North North — — 
az. G7. 3] 7.30 4. 37015. $]22. E. 8118. '2 3.14014. 35% , 
| 2122. $5116.45] 7. 7 | 5- O15. 26022. 213]23- 4117.4 
3/22. 4906. 23] 6.44 | 5.23015. 43023. 21028. 6917. 31 
2. 43016. 100 6.21 | 5.46/16. 1022. 2802. 54/17. 15 
22. 351. 51] 5. 58 8. 8h6. 18022. 38022. 4206. 59 
8022. 29|15- 330 5.35 | 6+ 316. 35/2. 4132, 43]16. 43 
7132. 22015. 14 5.12 | 6. 54116. 52122. 47122, 37016. 26 
| $22. 14014. 55] 4-438 | 7-26|r7. 823. 53122, 30016. 9 
| 9/22 $[34- 360 4-25 | 7- 39117- 24132. 38023. 1415 51 
toſz 1. 66014. 17 . 1 | $. 2117. 40023. 3 
11021. 47013. $7] 3. 38 | 8. 2377. 55123. 7 
rasa. 3713. 37] 3-14 | 8. 45/18. 11023. 11 
131. 2713. 17] 2.51 9. 718. 2623.1 
14421. 1712. 57] 2.27 9.28018. 4023. 1 
t5j21. 61a. 360 2. 3 2. 1g. 3403. 20 
1620. 54/12. 15 1.49 10. 11019. 8123.23 
1250.45 if. 54] 1. 16 to. 3219. 22023. 2 
8.20. 30 1. 33] 0. 52 10. 53/19. 351233 
9020. 18011. 12 0.29 ff t. 109. 4823. 27 
20|20. 5010. 56 ©. 5 fI1. 34/20. 1: 2 . 
2119. 52 2 o. 29 N[r1. 55/20. 13023. 28020. 29013. 7 10. 4619. 59 23. 28 
19. 38110. 7] 0.42 12. 1520. 25[23- 28$]20. 18011. 46 12 
23019. 24] 9. 480 1. 6 j12. 35/20. 3773. 27120, 7] 1. 29125. 35 [23» 
12419. 10] 9.23] 1. 30 [13. 55120. 43123. 27 37 
2878. £5| 9. 2] 1-53 [[3- 15120. l- 25 ©. $4}12- 10120. 49 [2 
2018. 40} 8. 33] 2.17 13. 34\21. 10j243-23 L 17/12. 31121. 1123-2 
27118. 25] 8.16] 2.40 3. Sat. 2023. 21 | 
28|18. 9} 7. 53] 3. 4 14. 12 l. 302. 13] ig. 
(29]17+ $3 3.27 14. 3107. 3923. 151158. 4 
30117. 3 J- % 14. 402 t. 4823. 12 
31077. 19 4+ 14 31. 57 | 


«„ 11 + TT. 


4 _ as a * | TP * 1 8 a 
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1A TABLE of the Sun's 


For the Yzars 1784, 1788, 1792 
N . 


DreliI NATION, 


Each being Leap-Year. 


. | Feb. | March June 


July 


th [South] South North 


| PEER 
2.71 
122. 19 
22.20 
22.32 
22. 40 
22. 46 
22. 51 
22. 57 
23. 2 
123. 6 
23. 10 
23.14 
23. 17 
21. 2c 
23. 22 
23.24 
23. 26 
23. 27 
23. 27 
23. 2? 
23. 28 
23. 28 
23.27 
23-25 
23.24 
23.22 
23. 19 
23. 16 
2J« 1} 
23. 9 


11. 40/1 3. 42 
21. 30013. 22 


North 


24. 5 
23» C 
22.55 
22. 50 
22.44 
22. 38 
12.32 
22.25 
22.17 
22. 9 


22+ 3 
20.53 
21.44 
11.35 
21.25 


21.15 
11. 5 
20. 84 
20. 43 
20. 32 


North 


17. Fe 
17. 35 
17. 19 
7. 3 
16. 40 
16. 30 
16. 13 
15. 5 
15. 38 
15. 2 
15. 3 
14-45 
14.20 


£349 
13. 3c 
13. 1c 
12. 51 
12.30 
12. 
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20. 2011 51 
20. 811.31 
19. 5611. 10 
19-43] 
19-30 
19.17 
9 3 
18. 49 


18. 35 
18, ac 


10. 8 
10. 2% 


— — 


10. 8 
9. 47 
9-26 
92 4 
8.43 


18. 
— 


8.2 


, 1796, 1800, 1 804, 


Aug. | Sep 


14. 81 


1895s; 1809. 


A TABLE of the Sun's DECLINATION, 


For the Yzant 1785, 1789, 1793s 1797, 180, 


Each being firſt aſter Leap-Vear. 


"XX 2 
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7 | | 5 gs W EY 'S 
| Jan. | Feb. Marc. FR i June | July Aug. Sept. | OR. | Nov, | Deco} 
'S South South] South North North North North North North South South South 
| 122. 58016. 540 7. 18 4. 4915. 17:22. $j23. (17. 548. 4 3.27/14. 4021.7 
2 22. 5216. 36 6.56 | 5. 12015. 35022. 17/23. 2117. 3517.42 3. 40/14. 59%2— 
3/22. 46 16. 180 6.33 | 5.35/15. 522.2822. 5707.23 7.21 | 4-13|15. 18|22. 14 
422. 4006. c| 6. g | 5- 57/16. 10/22. 32122. 52117. 76. 584361537222 
| 5/22. 3315. 4J 5.46 6 28 16.27 22.38/22. 4010. 8. 39 | 5: oft5- 5822.29 
5 24 26 15-23] 5.23 6. 4316. 4 22. 44/22. 41. 3406. 13 5.2316. 1322. 37 
7122. 100 5. f 5. o 7. 5/17. 2. 5622. 33016. 17/56. 51 | 5.46116. 3122.43 
822. 914. 46] 4. 36 | 7-28 17. 16022. 55/22. 26016. 0/5. 6. 966. 482. 49 
9122. 114. 26} 4. 137. 50017. 32 23. C2. 19018. 425. 5 6. 31/7. 5/22. 55 
1521. 52014. 7] 3.40 8. 12117. 48 48[23. 5122. 11015. 254.43 | ©. 842.2223. Of; 
11/27. 42]13- 47] 3- 26 | 8.34 18. 3 3123. 9022. 315. 714-20 17.17/17. 3823. 5 
12 21. 12113. 27] 3. 2 8. 56 18. 1923-13/21.550ÿ14·493. 57 7. 407. 55 
13 21. 22013. 6 2.38 9. 18018. 33023. 1602 1. 46074. 313.34 | 8. 2/18. 1123.14 
14021. 11012. 46 2. 15 | 9. 39113. 48023. 19121. 37 14-42 3.1 8. 24118. 2623. 
Sat. oſ.z. 20 1. 81 fl0. 119.2 23.2221. 28 13. 53/2-4 47 | $: 4.45 42 
16/20. 4*|i2. 4] 1.27 10. 22019. 16 3. 24/21. 18 13. 34|2- " 9. 918. . 555 K 
17/20. 30011. 4] 1. 4 |10.43]19- 293. 26021. 813.102. 1 9.3119. 11 
118/20, 2411.22] 0.49 11. 41941/2327 20. 5712. 5125 | 9- $2119-25 
19/20, 10. 1] 0.16 f. 25019. 55/23. 28020. 46012. 361. 14 10. 1419.3 
- 0119. 5$110. 391 0. 7 Nji1. 4520. 8/23. 28/20, 38/12. 160. 51 10. 36|19- 53 53] 
219. 45] i017] o. 31 lz. 5/20. 2023. 25/20. 23011. 17. 566. 28 l. 57½0. 6123. 
122019. 31] 9. 56 o. 55 frz. 26020. 31023. 28020. 11011. 36%. 4 1. 1820. 19 
423119. 27] 9. 34] 1. 18 [r2. 46020. 43/23. 27019. 59. 15/0. 1958. ff. 400 z. 31 
24019. 2] 9-11] 1. 42 13. 520. 5 23. 26019. 46010. 550. 43 tz. 20. 432 
25118. 47] 8. 49] 2. 5; 13.250. 523.249.309.341. 6 112. 2120. 6523. 
76078. 32 T 27 2-29 13.44 T. 15/23. 2219. 2018. 13/1. 30 7.2 1. 6123. 
427118. 160 8. 4 2.53 14. 3021. 25/23. 2009. (( 9.52. 53 3. 221.17 
128018. c 7.41] 3.16 14. 22 21. 35023. 17/18. 52] 9. $112.16 13.221.282 
29117. 44] | 3- 39 j14-41|21- 44|23-24|13. 22} 9 gt 13-42|23. 38): 
zor. 28 | 4+ 2 14. 821-833-1018. 24 3. 8. 48/3: 3104: 2121-47 
[z1l87. 11]. 4. 26 122. r 18. «| $ . 114-: 211. 
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A rann of the Sun's DECLINATION, [5 


| For the Y 2 AR 8 1786, 1790, 1794, 1798, ue, 1806, 
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2 2 


4. 43/15. 13022. 4 7 
18 6115. 30022. 15023. 2 

5. 29015. 48022. 23022. 58 
5.52/16. 
6. 15116. 23022. 3602. 47 


22. 30022. 53 


7. 


7.4 
8. 7 


16. 


17. 
7117. 


6. 3716. 42. 432. 4100 


56022. 49022. 35 


7. 2217. 12j22. 542. 2 


28122. 6922. 33 


44123- 4122.23 


5.29 


18. © 
9. 12118. 30 


3. haz. 5 
8.51 my 1321. 37 
2 


3. 181. 48 
23+ 181. 39 


| 9. 55/18 » $8123. 2121. 30 


to. 38 19. 2623. 251. 10013. 20 


o. 3919. 30023. 26j21. © 


4. 


0 oN 11.4 20. 4 


» $2123. 270. 49 
2 


13. 0 


12. 77 23. 2920. 2 
12,2100. 2923. 2820. 

2. 41/0. 4c 52 

Jo * . 

J. 20]21.- 2123. 25119. 36 

3- 1 1. 13 3 23 19. 23 

3- 58121. 232 3. 20{19. 20] 9. 5 
14. 171. 32123. 281 

4. ze, 1. 42424. 14h B. 42 


A TABLE of the VArtaTion of the Sux's "Drctination 0 
1 every 10 Degrees of Longitude. 1 
8 DEGREES 't LONGITUDE fran the . EX DAN f LONDON. 
wo | 1 | 70] de Ren 
Vari. no | 20 30 40 50] 0 29,9 goſroojrroſr20[130/140]150 18070 180 
Min. 7 7 4 I $74 p - E - F 7 - # $80; [TY Pl | 
2 | c | ofJoſ-jJolofſfojojofrſrijrjafirjagi]1] 2] 
3 | 6000 o|o AEIEEEEEEEEERSEREDESESIEEY 
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To find the SUN's DECLINATION by the foregoing Tan1es. 


| Elen Page of the foregoing Tables contains the Sun's Declination for the Years that it is 
| marked with at the Top, and is divided into thirteen Columns; the firft of which to the 
Left Hand ſhews the Day o the Month, and the other Twelve the Months of the Year, ſa 
mat if it be required to find the Sun's Declination for any Day; fuppoſe for Example, on the 
WT of Auguſt, 2933 3 Firft, I took for that Table that has 1779 at the Top of it, and then 
| right inſt the 21ſt Day of the Month, and under Auguſt, I find 12.75, which ſhews the - 
* s Declinatiog to be 12 Degrees 7 Minutes North; according to the Title at the Top of 
Column. 
T be Sun's Declination 3 in theſe Tables being calculated for the Meridian of Londan, if you 
ſhould be conſiderably to the Eaſtward or to the Weſtward of London, it will cauſe fone | 
Alteration in it; to correct which, the | 
| Tab'e of the Variation of the Sun's Declination is to be uſed as follows: 
| Firſt, Look out the Declination for the given Day of the Month, and for the Day Im | 3 
ing it, and ſubtract the Leſſer from the Greater, the Remainder is the Daily Variation. 5 | 


Second, Obſerve whether the Declination be increaſing or decreaſing, which you may know 
thus; If the Declination for the Day following the given Day be greateſt, then it is increaſe 
ing, but if it be leaſt, it is decreaſing. 


Third, Look for the Daily Variation im che firſt — of the Table, and ſee what Num- | | 
der ſtands right againſt it, and under the given Degrees of*Longitude ; which Number is to. | 
be uſed as follows : | 


If the Difference of Longitude be Eafterly, and the Declination increaſing, it muſt be ſub- 8 3 
tracted from the Neclination found in the Tables for the given Day; but if the Declination N | 
de decreaſing, it muſt be added. | 
If the Difference of Longitude be Weſterly, and the Declination increaſing, it muſt be. . 
added; but if the Declination be decreaſing, it muſt be ſubtracted; the Sum in one Caſe, 
and the Remainder in the gther, wal be the * Declinativn at Neos in the Longitade r 

quired. $ 
uppoſe 


* — — 
v ˙ . —— — 
i, 


: du 8 on Ceptember 10, 1932, 2 Sh! ip in Longitude 6s this Weſt of London; what 
is ne Sun's true Declination uhu on the —_ 5 Meridian? : 


-— — 


| 5 D. X. And beeavufe the Dec!in. i: 1 the 

' Decli. at London, Sept. te, 1783, 4 54 N. Difference mutt be ſubtraded; there- 

Ditto at N dept. 11, 4 32 N. fore oppoſite to 22, and under bo Ne- 
Pi — — grees of Longitude ſtands "4 Minutes, | 

Das Vaiiation of Declina atlas 1 Miles which ſubtracted from 4® 547, gives 


CY $0 the Declin. at the Ship. 


"Again 2. . 7 > in \ Lone ds 80 De grees Eaſt, On March 20th, 173-, what i 18 the Sun? $ 
| Declunzd JN EY lere e the Daily Di Telen Ce 18 24. 


| 3 ; P. BI. | Since the Declinaricn is engrealiag, ah Longi- 
Sun's Decl. March :D ; © $gN. | tude Eaſt, jt muſt be ws ted, and the Ke- 
V aria: i for 100 Da ech- © 5 © | mainder being nothing, Wes that the Sun is 


upon the EquinoQual at the Ship's Meridian, 
Ia live Planner may the Dec!ination be . to any Werten but it fornetimes happens 
hat the Declinatio ns wanted when the Sun is not upon the Meridian ; ;. in ſuch Caſes it i; 

1. et te find the Declination for the preceding and following Noons, and take the Difference, 

and then fay, as 24 Hours is to that Difference, fo is the Hours from Noon to a Fourth 


Dec clination a* Neon at 5h! 9 © © 


Number, which being added or ſubtracted, according ak the Declination is increaſing or de- 


crealing, and the Time bein 3 in the Fore or Afternoon, gives the Sun's Daclkifation for the 
den Iime. | 

> uppole it were required to find the Sure Declination on April 14, 1791, at 8 Hours 55 
Niautes in dne Morning- 5 f 


; : f | | ; 5 
* ' 1 4 


Firũ, hock in the Tables for the Sun's Nect! nation, April Is, 170T, and find it to 
be g 52 „ and then 1 lock for t April 14, and find it to 92 28; the Daily D3Ference is 22 
Minutes: Then 1 fay 2s 24 Hours is to 22 Minutes, ſo is 20 H. 55 M. the Time elapſed 
| fiace laßt N 50 en, to 19 Minutes, which added to 90928 becauſe the Declination is increz ling, 

gives 99 47 for the Declination at the givea Time; but had the Ueclination been aecrealing, 
the % Minutes muſt ave been ſubtracte !. 


In We Manner the Declination is ſound for any Hour of the Day, a ans under any Meridian, 
far you have nothing more (o do, than to reduce the Difference of Longitude into Time, and 


24d i or ſubtract it hom the given Lime, according as the 3 is Eaſt or Welt, and 


thn ang the Declination as above. 


The Pechnations have bien carefully compared with the Nautical Almanac, and com- 
puted to the neareſt Minute, which is of ſufficient Exactneis for determining the Latitude by 
Cbferiatt ; but in finding the Time, in order to determine the Longitude, the Declina- 


don mut be taken cut of the . cal Almanac, it being there calculated to * aud 
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To find the Time of the Sun's Riſing, Setting, and Length 
of the Day and Night, by thele Tables. 


Firſt. Find the Sun's Declination at the Top of the Page (marked with the Degrees of 
Declination) and the Latitude in the Right, or Left Hand Columns (marked Lat.) and in 
the common Angle of Meeting is the Time of Sun ferting, if the Sun has North Declina- 
tion, but the Time of Sun riſing, if the Sun has South Declination. | | 


"DR 4A WÞPL2qx TL 

Let it be required to find the Time of the Sun's Riſing and Setting, with the Length of the 
Day and Night, in Latitude 51e North, the 1Sth of July, 1794? 

[ firſt ſee the Sun's Declination for the siven Day, and find it 200 55 North, which I 
here call 21®, then under the Declination 21, and againſt the Latitude 519, ſtands 7 Hours, 
53 Minutes, the Time the Sun ſets on the siven Day, ia Lat. 51 North, which being 
doubled, gives 15 Hours, 46 Minutes, the Length of the Day; and, if 7 Hour S, £3 Mi- 
nutes the Time of Sun: ſetting be ſubtracted from 12 Hours, the Pema 1 4 Hours, 7 Mi- 
nutes, gives the Time of the Sun's Riſing, which being dcubled, gives 8 Hours, 14 Minutes 
Length of the Nignt. 

But, when the Sun has 210 South Declination in this Latitude, the Time of Sun Setting 
becomes the Time of Sun Riſing, and the Length of the Day will then become tbe Length 
of the Night. 

Thus, the 25th of November, 1784, the Sun' echten is 200 57 South, or 219, then 
the Time of Sun Riſing is 7 Hours 33 Minutes, his Setting 4 Hours, 7 Minutes, and the 
the Length of the Night 15 Hours, 46 Minutes, and Day 8 Hours, 14 Minutes. 


EXAMPLE II. EXAMPLE HE | 

Let it be required to find the Time of tet Required the Time of the Sun's Rifing and 
Sun's Rifing, Setting, and Length of the! Setti, g, and Length of the Day a: the Cape 
Day and Night, at Peterſburg, the 21ſt Juncſaf God Hope, in Lat. 33. 22S. the 198 of 


1788. | bl, 1784. 
Under 232 28 N. the Declination that Day, Under the Declination 1974” or 199 N. and 
and againt vo. North, the Latitude of pe- -ain{ the Lat. 34 S. 12 0 
terburch. _ 12 c|5tands the Sun's Riling 6 53 
Stands the Sun's Setting 9 Io | — 
Time of Sun's Setting 3 7 
The Time of Sun Riſing 2 41 | | 2 
Sun Setting doubled is the Leng. of Day 18 380 he Length of the Day 140 14... 
Sun Rifing doubled is the Len. of Nipht 5 42 And 6 H. 53 M. doub. is Len. of Night 3 46 


When a greater Degree of Accur: acy is requi red, proportional Parts may be taken for De- 
grees and Minutes of Latitude and Declination. 


To find the Riſing and Setting of the Stars, 


By theſe Tables the Riſing and Setting of any Star may be f und, whoſe Declination does 
not oxceed 230 30 North or South in the following Manner. 

If you are in North Latitude, and the Star has North Declination, look for the Declina- 
tion at the Top, and the Latitude in the Right or Left Hand Columns, in the Angle of Meet- 
ing, is Half the Time of the Stars continuance above the Horizon, in that Latitude; or 

the Time it takes in Aſcending from the Eaſtern Side of the Horizon to the Meridian, and 

1 Deſcending from the Meridian to the Weſtern Part of the Horizon. 

Therefore, if theſe Hours and Minutes be ſubtractrd from the Time of the Star's coming 


to the Meridian, the Remainder will be the Tim ze of the Star's Riſing, and if added, che 
Sum will be the Time of the Star's Setting | 


x AM P I. 


e when the Star Arcturus Riſes and Sets December 1, in Lat. 519 N. 
The Time of the Star's coming to the Meridian, or Southing in the Morning 9 34 
Then under Star's Leclination 200 2 or 209 N. and againſt Lat. 31 ſtands 


Time of Star's Riſing in the Morning 


* 


Star Sets 21 Minutes after 5 in the Evening 


Vher the taste! is North, and Fa Star has South Declinati don, or the Latitude South 
end the Star has North Declination ; find the Latitude in the fide Columns as be 2fore, againſt 
ch, and under the Degrees of Declination, ſtands Half the Time the Stor is under the 

aon, lich being ſubtracted from 12, the Remainder will be Halt the Time the Star will 
„ Luxe the Horizon in that Latitude. | 
"x2mole, - What Time: will the Do 8 Vers Sirius, Riſe and Set at London, January 25. 


12 0 
ß er che Deer 100 25' S. and ag ainſt Lat. 510 320 ſtands 


ET aif tho Tine the Star is above the Horizon 
Tc "EE comes is the Meridian in the Evening, at 


7 26 
— — — 

4 34 

1410 80 
Which Subtracted, news that the Star Riſes at 26 M. after 51 in the Evening 5 26 
. ; — 
Adied, thews the Time the Star ſets in the Morning 2 34 
In like 1 inner may the Riſing and Setting of the Planets be found when their Peclination 
does not exceed 230 4 and the Time of their Paſſage over the Meridian is known. 


Supp ale it. were requir, 24 to know the Time of Ju piter's Riſing and Setting, in Latitude 
52 North, e! nt ct October 1756? 


%. ” 


in the Nautical Almanac for 1786, 1 find that Jupiter paſles over the Meridian of 
Greenwich 2t 14 \ H. 41 Mi. that is 41 M. after 2, next Morning on the given Day, and his 
Derlin, tion is 162 &O "YE BP 

Now, 12 A. added to 14 H. 41 M. is 26 H. 4x M. from which ſubtract 24 H. and the 
Ve der 2 FT. 41 M. is the Time cf his paſting the Meridian on the Morning of thag 
2 ay Ac CL raing 15 the * vil Account. 


- Under De ciation 162 40“ or 159 and againſt Lat. 529 ſtand 7 H. 32 M. half the Time 


Jupiges above the Horizon, this doubled is 15 H. 4 M. the Length of Jupiter's Day, which 
jubtr acte 1 rom 24 H. gives 8 H. 56 M. the l or his Night. 
Again, 7 II. 32 M. added to his paſſing the Meridiane 2 H. 41 M. gives 10 H. 13 M. his 


3 r ar 1 be MF lorning,: and 2 1. 41 N11: nutes al Je. | to I 2 H. bives 14 H. 41 Minutes, from 


this m take 7 H. 32 or and the Remainder 7 H. 9 NM. is the Time of his Riüng in the 
Eve „in I 


| it were required to find the Moon's Riſing g and Setting September the 3a, 1786, in 
1 5265 Lorth? 
In the Nautical Alman 40 (page _ I find that the Moon paſſes the Meridian 6f Green- 


wich at 8 H. 12 . in the Evening, and her Declination at Midnight 1 is 229 55 South. 


Then in the Tables, under the Dectination 229% 55” or 23®, and againtt the Lat. 529 


ftanis 3 H. 22 M. Half the Time ſhe is under the Horizon, doubled is 16 H. 24 M. the 
Length of the Lunar Night, which ſubtracted from 24 H. leaves 7 Hours 36 M. the Lunar 
Day. To the Moon's Southing or Paſſage over the Meridian, 8 H. 12 M. add half the Lu- 

mar Day 3 H. 48 M. gives 12, "her ſerting at RI: night, and from 8 H. 12 M. take 3, 48 
the © Retnaindery 4 H. 24 M. is the Time of her Rifing in the Afternoon, 

In lite Manner may be found the Riſing and Setting of the other Planets, only obſerving. 

that the Noon of the common 927. and end of the Sea Day, is the beginning of the Day in 
the Nautical Almanack. | | 

As all the Calculations here are made for the Meridian of London, or Gr:enwich, there- 
fore Care muſt be taken to reduce the Time of their Paſſages over the Meridian of Greene 
vii, to the Meridian of the Place of Obſervation, by allowing 1 H. later for every 159 
of Wet Longitude, and 1 H. ſooner for every 15? of Ealt Longitude, 
Is were to be wiſhes, that Gentlemen belonging to the Sea, would carry a celeſtial Globe 
with them, upon a which all the above may be found in an eaſy Manner; for they would have 
nothing more to do but to fet the Giobe North and South, raiſe the Pole as many Degtees 
above tue Horizon as the Latituce is; br ng the Sun's Place to the Brazen Meridian, and 
ſet the Index to the upper 12, then var a the Globe round, and note what Stars come to th: 
Meridian, and the Hour Index will point to the Time; when they come above the Horizon it 
will roint t to the Jime of their Rifing, and when chey deſcend below the IHor:zon it will 
point to their Setting, far as each Star on the Globe will point directly to one of the ſame Name 
in the Heavens, they may be viewed at any Lime of the Night; or, if a Planet, turn the 
Globe until the Index points to the Time of their Pal, ge over the Meridian, and make a 
Mark on the Globe with a Peucil under their Declin. ation, then turn the Globe Eaſt until 
the Mark comes to the Horizon, and the Index will point tothe Time of their Riſing, and 
turned Weiterly till it come to the Horizon, the Index will point to the I ime ot dieit 
Setting. | 


Thefoilowing Hints may not be unworthy the Seaman's Notice. 


The beſt Method for preventing Vifſels Anchors from coming Homes 

F you are under the Neceſſity of coming to an Anchor on a Lee-ſhore,or in an 

E narrow Roadſted where there is deep Water, and you have the lealt Suſpicion of 
the Ground being too hard or too light for good holding Ground, drop your com- 
mon Riding Bower, firlt keeping 25 or 30 Fatham of Cable on board, and if you 
erceive by dropping the Lead over, or by the Land or any other Means that your 
Veſle drags her Anchor, drop your beſt Bower, and at the ſame Time veer out 
the Remainder of the common Bower Cable till the beſt Bower checks her, after 
which bend a ſufficient Rope or Hawſer tothe common Bower without the Hawſe 


Hole, and paſs it through another Hawſe Hole to the Wind-laſs, making it 


faſt, then caſt off the common Bower, and having paſſed the Cable-End thro? 
Haw ſe-Hole, take a running Clinch with it round the beſt Bower Cable and let 


it go; when after you think the Veſſel has dragged her beſt Bower Anchor far 
enough to ſtraiten the commcn Cable on the Ground, you may veer out as much 
of the beſt Bower as you pleaſe, and though the Weather ſhould be ever ſo violent 


you may be aſſured ſhe will not drag them home. If your Veſſel be ſmalland rides 
hard ina Head Sea, nothing will aſſiſt her mere than faſtening an empty Butt to 


the Cable, about ten Fathom from the Veſſel, by receiving the Motion of the 
Sea firſt, checks the Veſſel, and cauſes her to come np to tne Swell, and by that 


Means avoid half its Force. N 


. Of Fethering Veſels. „ 
Take a Studding-ſail, or ſome other ſmall Sail, mix a Quantity of Oakham 


and Wool together, chopped ſmal!, and ſtick it ia Handfuls down to the Sail as 
1:ghtly as you can, and overſpread ſuch Dung and Filth as you have on Board, 
but if Horſe-Dung the better; the Szil being thus prepared, haul it under the 


Ship's Bottom by Ropes fo faſtned to the Sail to keep it extended, the Suction 
which incites the rapid Entrance of he Water will draw the Compoſition from the 


Surface of the Seil, and force it into the Leak in ſuch Quantity, as if not wholly 


to ſtop it, at leaſt to Keep out ſo much Water as to render the Danger trifling. 


Of V:ffz!s running er driving on Shore. 


If your Veſſel ſhould be ſo much embayed as to be obliged to bring upon 2 


Lee - Shore, and you are apprehenfive of her parting her Cable, or being otherwiſe 


unable to ride the Gale out, keep her to her Anchor, if yau poſſibly can, till the 
turn of High Water, then before you ſlip or cut get what Sails you can ready 
for hoiſting at a Moment's Warning. If your Ship falls head to Wind, and 
you think ſhe will not wear with much Sall, I preſume you will uſe your Fore- 
ſails only, with which Sails you may run till you have juſt Time to lower them, 


and hoilt your Main Sails, (for if a Ship, and the will bear her Mizen Sails only 
without broaching too, ſo much the oetter) before the Ship ſtrikes ; which being 
done, as icon as you perceive by your Lead that you are near the Ground, cauie 


Whatever is eaſieſt to be moved to be placed on that Side of the Veſſel which 


will readieſt and ſafeſt become the Lee ſide; and as ſoon 28 you find her near 
touching, lay her as nearly as you can Broadſide too, ard heel her in as much 
as you with Sfety can. In the firit Place then, with reſpect to the keeping you 
Veſſel at her Anchor if poſſible, till the Turn of High Water, by fo doin: 
you will lay her on Shore oa the young Ebb, and will nave the Remainder o 
the Ebb, and great Part of the next Flood, to preſerve the Effects of the Ve: 
ſel; and ſhould there be any Likelihood of the Gale abating, you will have 
long E bb to carry Anchors out, in order to get your Veſlel off, to ſay nothir 
of her being under Water every Tide, in Caſe ſhe bulges, the natural Con“ 
quence of a Veſſel groundipg on the latter Part of an Ebb, which is of no ſm: 
Oonſideration. Iu the next Place, by taking in your Head-ſails, and hoiſli 


you. 


.. 


your Main or After-Sails, the Veſſel will ſhoct a-Head much eaſter by be- 
ing eaſed of the Preſſure of her Head-ſail: ; and on the {ame Account, will run 
into Shoaler Water, and the Main or After-Sails being out, will enliven the 
After-part of her, and run her up with the greater Facility. By laying your 
Veſſel's Broad fide to the Sea, you obtain many Advantages; for inſtance, ſhould 
the Sea run high, your on Boats, or thoſe from the Store, may ec me to your 
Lee-Side with the greatell Safety, as the Length of the Veſſel will ſmooth the 
Water along way in, and by that Means greatly aſſiſt in ſaving the Crew. The 
Veſſel will dry, or nearly dry together, and permit Boats or Cerriages to come 
along-fide with Eaſe, at the ſame Time that the Veſſel heeliog iu, permits the 
Gocd: to be taken out with great Safety and Expedition, and ſhould there be 
an Opportunity ef endeavoutiag to get her off, by laying Broadiide 10 


Sea, her Head may be hove round with Eaſe, and Ren a-ilcat, by heaving bot 
her Stern will lighten. 


To Link worm a Cable, to prevent them from being FREY or parting in 
—— reckyor ſteny Ground, and to defend them frem the Ice. 


Asa Cable, though however well laid, is by no Means capable of enduring the 
Friction cf a rocky or tony Bottom, I would recommend every Mzfter and Com- 
maader to have three Chains, each about 15 Fathom long, all of a Siz*, and 


= proportionably large, fo that when wound round the Cable they may pre ject ſo 


Far without it as to receive the chief Body of Friction; let one End of each 
Chain be made faſt to the Ring of the Anchor, and then worm each Chain 
Nightly round its reſpective Channel of the Cable, ſo as not to check it from 
ſtretcbing, faſtening the other end of each Chain to the Cable; the Chains 
need not be made very heavy, and the Links ſhould be ſhort, as they will then 
worm auch eaſter; theſe Chains will receive the whole Friction and chafing of 
the Rocks and Stones, and will completely guard the Cable from being wound- 
ed; as they ate put on in a very few Minutes there will be no Neceſſity of hav- 
ing them fitted on, but when there is a Probability of being obliged to bring 
up in a Sttvation where they become receſiary ; and here I carnothelp ſaying 
that it is ioo probable many Veſſels have been loſt for want of a proper Atten- 
tion being paid to their Cables at the Slack of the 5 by heaving them | 
Mort, and veering out as the Tide ſtrengthens. On the contr. ry, in order to 
avoid a little Trouble, the Cables have been ſuffered to kink, when if the Wind 
has fretened let the Cables have been ever fo good, the fiſt foul Sca that 
ſtruck againſt them bas ſnepped them, and pc ſſibly before they could be brought 
up to other Anchors, they are Criven en Shore, ard much damaged, if not 
totally loſt. The Weight of the 3 Chains, if a large Cable, will not exce:d 500 
Weight, and the only triflic g Difficulty which will attend carryia this Method 
into Practice, will be the Hawſe-Holes beicg perhaps too ſmall ; if ſo, ſhould 
the ſcheme be deemed worthy of Notice or Trial, Hawſe-Ho'es may with caſe 
be enlarged, the Cable will pay out wich the ſame Eaſe as if there were no 


Chains round it, and if it thou!d come in rather heavier than uſual, a Boy, 


Or ſpare Man, may be placed in the Head of the Veſſel, to caſt off the Chains 
| as they come Up, and hend them in above; there probably may be a few Mi- 
nvics more Dithcul:y attending this Plan than the common weighing of an An- 
cher, but we àre io obſerve that a Grain or two of Troubleought by no Means 
to be placed in Competition with the Load of Preſervation which may attend 
the Veſſel and Crew by making uſe of it. 

In high Latitudes, where Ice may cut or damage the Cables, while riding at 
A chor, it would be belt to have 3 other Chains of the ſame Nature with the 
ſormer, but only five or 6x Fathom in length, which by being wormed round 
the Part of the Cable that is at the Edge of the Water, would prevent the Ice 
from a ounding it or chafing it quite es which has frequently peppeney 
during the Winter Seaſon un our own Coaſls. 


* | 
JOHN HAMILTON MOORE's 
No. 104, in the MIWORIES, 
TOWER-HILL, Lonpon: 


ARE SOLD 
MARINER's COMPASSES, 


The Needles made in the beſt Form, and tempered i in the moſt advan- 
tageous Manner, both for receiving and retaining the magnetical Virtue, 
and ſtrongly touched according to the eſtabliſned Laws of Magnetiſm. 


Azimuth and Amplitude Compaſſes, Steering, Boat, and Cbbin 
Compaſſes of different Sizes. 


HADLEY's QUADRANTS and SEXTANTS 


of all Sizes, neatly mounted, with true Parallel Glaſſes, a accu- 


rately divided by Ram/den or 7 mer beer Patent Machines, made on the 
| beit Conſtruction, and warranted good. PE | 


Gunter's Scales, Sliding ditto, one or two Feet Plain Scales and See- 
tors, three and four Feet Gauging Rods, Protracters; great Variety of 
Caſes of Inſtruments, and Scales and Compaſſes of all Sorts. 


Sea Slee, two, three, or four Feet long, with four or fix Glaſſes; | 


» 


Acromatic refracting Teleſcopes, with combined Object Glaſſes, increaſ- 


Ing the viſible Area, and making the Image ok ons more bright and diſ- | 
tinct chan any other, | | 


Log Glaſſes all of one Piece, filled with praduated Metal, 1 = 
juſted, not ſo liable to be out of Order, and every Way much 8 
to the common Half Minute Sand Glaſſes. 


ae Daily Aſfiſtant, his Coaſter's Companion; theſe Books, with the 


lautical Almanace, are fully ſufficient for the Scaman or Te acher 8 


. 

je: Hasen Mook e's Practical Navigator, &c. his Seaman's Com- | 2 
; 

9 


| Ship Articles, Pills of Lading, Seaman's Wills and Powers, PEER #3 
Ruled Journals, Writing Paper, Memorandum Books, Pocket Books, 1 
Account Books, Pens, Quills, Slates, Sealing Wax, Wafers, Ink Pow- 
Cer, Ink Stands, Pencils, India Ink, Pen-Knives, and every Article of 


Stationary Wares, uſeful at Sea. 


PILOTS. and SE A- CHARTS 


The Eaſt. India, Weſt- India, North-America, Baltic, Guinea, Straits, 
Britiſh Channel, Iriſh Coaſting, and North- about Pilots; including all 
the lateſt and moſt accurate Surveys and Obſervations made in the differens. , 


Parts of the known World; accompanied with Books, * — 
Directions — each Pilot. 


SINGLE, CHARTS. 


| The Downs | | Coaſt of Holland, &c. 
Britiſh Channel, of various Sizes | The Categate 
St. George's Channel, * Captain The Eaſt Sea 
| Huddard. | | Baltic ditto 27 
- Briſtol Ghannel Ds From London to the Orkoeys 
South Weſt Coaſt of Ireland Bay of Biſcay 1 
North Eaſt Coaſt of ditto | | Coaſt of Spain and PortugA 
Orkneys, by Mr. Mackenzie Mediterranean Sea 

Mackenzie's Surveys * ] Coaſt of Guinea 
Mouth of the Thames | Canary Iſlands 
Margate Roads | Weſtern Iſlands. 
Thomſon's North Ses IWeſt-Indies 
Hammond's ditto Ny | Cape de Verd Iſlands 

lands of Scilly _. Biſhop's Draughts 
Iſland of Guernſey _ | Diſton's Draughts —_ 
| Ifland of Jerſey I Atlantic Ocean F 
Portſmouth ü All the Harbours in North Amerios | 
_ Plymouth Ditto Welt-Indies . | 
Fr n is 7 
With all the moſt accurate 1 now WY too tedious to be 
| _ enumerated —_ 


Mr, Haur.rox Moons withes to acquaint Mariners in general, that 

de Sells neither Books, Inſtruments, nor Charts, but what may be de- 
pended on, and conſequently has excluded thoſe old and inaccurate Charts, 
the depending upon which have ſo often proved fatal to Scamen. 


He alſo Txacuzs NAVIGATION. 


The Methods of finding the nde by double Ahitudes of the Sun, 
| by the Meridian Altitude of the Moon, and the Planets ;. and of finding 


| f the Longitude by the Lunar Obſervation; with the Uſe * the Globes, - 


Sea Jafiroments, and Charts, 1 in a few Weeks, 5 


N. B. Lodging and Board in the Houſe (if required d 


. Tf Publi bed, and Sold by the * and G; . Rebinſon in ; Pater-nofter-Row 


NEW LARGE and CORRECT CHARTS of NORTH AME. 
RICA and the WEST-INDIES, regulated and aſcertained by Aſtrono- 
mical renn. and drawn on a large Scale, by J. Hautr ron. 

Mook. 


\ Theſe Charts include the whole 1 from the Straits of Bellie to 
Ke. — | 
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